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THEY’‘LL TELL YOU WHY IT’S | RS 


Quick, easy starting—even in sub-zero weather when other HARD FACTS ON THE SHOW-DO 

equipment can’t be moved . . . sure control and non-skid Report from a Massachusetts highs 

traction for sharp turns, steep pitches and soft, wet ground job: ‘‘Our ‘Caterpillar’ Diese! a 
no wonder the ‘‘Caterpillar’’ Diesel Tractor is first hauls two 12-yard wagons on 2 


; . ‘ 5 haul from borrow pit to fill. The ave 
choice with drivers. Owners choose it for the remarkable age round trip is completed in 12 





cost records that back up its performance... earth moved minutes, in spite of a 20% grade" 
at a few cents per yard... bulldozing, scraping, hauling at part of the trip.” 

‘ 
60 to 80% reduction in fuel costs . . . maintenance costs at Says a Pennsylvania owner: © 


' ix ‘ illar’ Diese! Tract 
a record low level in spite of hard usage and 24-hour ser- first six ‘Caterp e 
have worked more than 


vice. It’s the power SHOW-DOWN—cet the details from a each and are still setting records " 
dealer. Caterpillar Tractor Co., Peoria, Illinois, U. S. A. low-cost operation.” 
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K. Frycu, after some early construction 
and architectural work, in 1911 accepted 


w-DC an interim appointment at Columbia 

University, of which he is a graduate, 
ts high expecting to continue in construction 
sel Tr later. He is now Renwick Professor of 

Civil Engineering and director of the 
na 1200- summer school of surveying there. His 
. Thea course in structural esthetics, developed 


15 years ago, is required of all civil engi- 
neering students. 
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Mohawk Stucco made with Atlas White Portland Cement was used on each 
of the 80 houses in Mott Brothers Community, Surrey Lane, Hempstead, 
L. J. It was supplied by C. A. DeLevante, Inc., of Rockville Centre, L. I. 


All the roads ; 


and toundations too... 


b iage are eighty modern houses We are interested in going beyon 
in the beautiful development the sale and working with you, 

known as Mott BrothersCommunity you want us to, whenever you have 
at Hempstead, Long Island. Mott a difficult problem to solve or requir 
Brothers, who are the architects, special information which we maj 





builders and owners, not only used have on file. Your inquiry will b " 
Mohawk Stucco made of Atlas White handled promptly. There’s nocharge, 
Portland Cement on each house but of course—it’s a part of our norma 
all the roads in the Community and _ service to customers. 
the foundations of all houses were UNIVERSAL ATLAS CEMENT CO d 
made with Atlas Portland Cement. 208 South La Salle Street, Chicag 
Whether you are building a road, 
- United States Corporati 
a house, a dam or a bridge you can- Steel us Subsidiar 
not buy a better cement than Atlas 
or Universal nor receive more prompt New, York | Cleveland Bars nor k . 
or efficient service than we render. Waco Pittsburgh Albany Dulut 7 
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gol L erosion control is an essential element of flood 
Y protection work. Soils lacking in stability hinder 
and in many cases preclude the growth of vegetation 
in suffictent amount to reduce runoff and prevent 
floods. Adequate check-dam systems, by stabilizing 
dream beds and side slopes, thus constitute the first 
line of defense against flood danger. Their initial 
action ts to hold back the flow temporarily, causing 
come of the water-borne sediment to be deposited. The 


HE problems of flood protection and water con- 
servation have gone hand in hand with the devel 
opment of civilization, and some of the corrective 
methods used are as old as history itself. On the Ameri- 
can continent, traces of check dams have been found on 
mountain streams which were once within the territories 
of the Mayas, Aztecs, and Incas. In Asia check dams 
were built by the Chinese probably in the earliest period 
of their civilization, several thousand years ago. Some 
of the earliest accounts of flood con- 
trol engineering in Europe appear in 
Swiss history. One account refers 
to check-dam work designed and 
built by a township justice in the 
mountains above the Lake of Brienz 
alter the catastrophic flood of 1499, 
but there is every indication that 
check dams were built in the Alps 
long before that time. 

lhe best flood control method for 
any given case depends principally 
upon topographic conditions. Dams 
partly or fully solve the problem 
in the mountains by checking ero- 
whereas in the valleys im- 
proved channels are of primary 
importance in reducing damage 
rom inundation. In flood control 
work any dam is in effect a check 
‘am, regardless of its height, in that 
it checks directly or indirectly the 
“Ow ol, and the erosion caused by, a 
vody of water moving downward on 
a slop rhus at one extreme the 
— bris dam is a check dam, 
while t 





The Function and Design of Check Dams 


Discussing the Form of the Structures and Their Importance in Soil Erosion Control 


By Paut BAUMANN 


MEMBER AMERICAN Society oF Crvit ENGINEERS 
Junror AsstsTaNt CuieFr ENGINEER, Los ANGELES County FLoop Contrrot District, Los ANGELES, CALIF. 


stream bed is thus raised and the side slopes flattened, 
whereas the depth remains practically unchanged. 
This causes a decrease in velocity and a further re- 
duction in scouring action. The process is then re- 
peated. This article, which ts abstracted from Mr. 
Baumann’ s address before the Progressive Conference 
on Water Conservation held at Los Angeles on March 
15, 1935, concludes with ten useful rules of a practical 
nature for the design of check dams. 


This article will confine itself to the first type, that is, to 
the check dam in the more limited sense of the word 


FLOOD PROTECTION FROM CHECK DAMS IS INDIRECT 


Check dams along a mountain stream form a system 
which must be carefully planned in its entirety before 
construction is begun. Profile, alignment, and cross- 
sections of the stream should be available for the pre- 
liminary design, the cross-sections covering enough terri- 
tory to show the character of the side 
slopes. The survey should be ac- 
companied by notes, sketches, and 
photographs describing features of 
particular interest such as rock out- 
croppings, character of soil, vege 
tation, wet spots, and slips. Ade 
quate debris dumps and channels 
below the mouths of the canyons 
are indispensable in connection with 
check-dam systems, and if possible 
should be constructed first. 

Unlike high dams, check dams 
provide no immediate or direct pro- 
tection against major floods. Their 
effect is indirect in that they sta 
bilize the stream bed and side slopes 
so as to hold the soil in place and 
enable vegetation to grow. The 
vegetation further stabilizes the 
ground and gradually reduces the 
relative runoff from the watershed. 
Such indirect flood protection is ob- 
viously more uncertain than direct 
protection as far as the time element 
is concerned. However, once estab 


the other the regulating fFLoop CHANNEL BeLow Cueck-Dam System lished, indirect protection becomes 


“Orage dam is also a check dam. on NreperurNeR Dorrsacu, SwWITzeERLAND permanent and automatic, and func- 
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View or Monrrose-La CrReESCENTA AREA, NEAR Los ANGELES, CALIF., AT THE HEIGHT OF 


rHe 1934 New YEAR FLoop 
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supported by suitable < \ 
structures, continued eros) \y 
will flatten the slope. {ts 
stability will thus be 
proved, and it will become 
progressively less subject to 
sloughing. 

Although erosion is th. 
principal cause of the maj 
changes in the topography of 
our mountains (the runoff 
which causes erosion being 
greater during wet periods). 
it is in periods of drought 
that the stage is set for this 
process by the destruction of 
plant growth through lack of 
moisture, over-grazing, spon 
taneous combustion, and 
similar causes. 

It is impossible to sepa 
rate conservation from flood 
protection. A _ system of 
check dams—and it must al 
ways be a system and not just 
a number—will collect debris 
behind and substantially up 
to the crest of each dam 
During times of stream flow 
the interstices of these de 
bris wedges are filled with 


The Watershed in the Background Had Been Almost Completely Denuded Through Fire water, which subsequent 


in the Preceding Summer 


tions with a minimum of operation and maintenance. 

On the face of it, and particularly to engineers who 
have never been in close contact with this kind of work, 
the statement that side slopes can be stabilized by means 
of check dams may sound too optimistic. In visualizing 
the process of slope stabilization it may help to remember 
that the slopes adjacent to a mountain stream are gener- 
ally a product of decomposition and erosion, and are 
therefore just stable when in the condition under which 
they were formed, namely, when partly or fully satu 
rated. Ifsuch a slope is undercut at the toe while in this 
critical condition, the slip surface, which is necessarily 
steeper than the ground surface, is unable to resist the 
downward weight component and the result is a slide 
which may extend up the slope for a considerable dis 


tance. If, on the other hand, the toe of the side slope is 





Cypical Rock-and-Wire Dam for Small Streams 
Cueck Dams CONSTRUCTED BY Los 


ANGELES County FLoop Contro. DISTRICT 


drains off at a rate and to 

an extent determined by per 
colation and drainage conditions. This may be termed 
direct conservation. In contradistinction, indirect con 
servation is effected through the stabilizing effect of th 
check-dam system on the side slopes and the enhanced 
capability of the top soil to hold pore water without 
sloughing. With stabilization comes heavier plant 
growth, which results in greater moisture absorption du 
to transpiration as well as seepage, and consequent! 
reduces the runoff. At the same time, the decrease i 
evaporation tends to compensate for the increasé 
transpiration due to more luxuriant plant growth. 


THE IMPORTANCE OF SOIL EROSION CONTROI 


Although the beneficial influence of check dams « 
conservation cannot be denied, their main purpose 1s 
stabilization——conservation is more or less a by-product 


Typical Rock-and-Wire Dam for Larger Streams 
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_ not only is no flood protection possible without 
rvation, but no economical flood protection work is 
ble without soil erosion control. In fact, soil ero- 
control is the outstanding issue in the problem of 
:anent flood protection and flood control. Hand in 
with erosion control goes the growth of vegeta- 
rhe flood control problem in its comprehensive 
is not solved unless there is stabilization of stream 
and side slopes, soil erosion control, and growth of 
rdy vegetation. 

mountain stream tends to deepen its bed and thereby 





This View, Taken in 1909, Shows the Timber Cribbing Which Was 
Constructed in 1904 
Cueck-DaM SysTEM OF 


to cause the side slopes to become steeper and subject to 
sloughing as a result of the drag of water on the bed. 
[his drag is proportional to the depth and to the slope. 
\s long as the slope remains substantially constant, 
the drag varies in proportion to the depth, which ex- 
plains the trench-cutting tactics of a stream. Cutting 
normally begins at points of maximum depth, which 
generally coincide with the stream line or the zone of 
maximum velocity. As soon as erosion begins, the 
lepth increases and with it the cutting effect. This is 
particularly noticeable during a period of continuing 
ncrease in flow when the water surface often remains 
substantially constant while the depth steadily increases 
n account of scour. It is true that during continuing 
lecrease in flow the stream has a tendency to reverse the 
process and to fill in the trenches previously excavated. 
However, once the material is loosened it moves more 
readily, and after such a flow the stream bed is usually 
leeper. This process is repeated in some degree during 
each flood and continues until the stream has cut into 
iormations which resist further erosion. 

_ Check dams not only serve to prevent this cutting, 
out raise the stream bed and thereby flatten the slope. 
ia manner of speaking, they lift the stream out of a rut. 
\hen the bed is raised, the stream is generally widened 
energy dissipated by the fall of water over the 
im. 

low of water in a stream is governed by laws of 
the interpretations of which are known to engi- 
physics, and more particularly as hydraulics. 
iese laws which appears to be a rather close 
tion of the law of nature concerning stream 
s that the velocity is proportional to the two- 
er of the hydraulic radius, multiplied by the 
e one-half power. 

tions of most mountain streams are approxi- 
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mately trapezoids with varying side slopes but with 
relatively narrow bases. With such sections it may be 
shown that for the same discharge the velocity is gener- 
ally reduced by raising the stream bed and flattening the 
bottom slope through the construction of check dams, 
whereas the depth remains substantially unchanged. 
The reduction in slope may amount to as much as 50 
per cent, and the reduction in drag is then approximately 
the same. This simple study shows, in a qualitative way 
at least, the effect of a reduction in slope and an increase 
in the width of the stream bed. 





The Timber Work Was Replaced by Concrete in 1913, Note the 
Progress of Reforestation 
THE GURBE, SWITZERLAND 


The question of whether or not stabilization of side 
slopes is possible, depends on the status of stream-bed 
erosion at the time the flood control work is begun. 
After erosion, water usually leaves vertical or nearly 
vertical banks. The height of the check dam required to 
stabilize given side slopes is determined in general by 
the height of the vertical portion of the banks, since the 
stream bed must be brought up to that height if the side 
slopes are to be kept from collapsing. Hence, the 
sooner flood control work is begun, the easier, as a rule, is 
the problem. 

In many parts of the Southwest, no effort was made to 
control destructive erosion until recent years. While 
check-dam systems generally would correct the situation 
if properly designed and built, and if financially feasible, 
it is very doubtful whether much benefit could be ex- 
pected from them in canyons of such depth and cross sec 
tion as to defy appreciable widening of the stream bed 
and stabilization of the side slopes. 

The slope at which a bank will stand when saturated is 
naturally governed by the material of which it is com 
posed. According to research, the effect of drag on side 
slopes as compared to that on the bottom or on a level 
surface varies approximately as the ratio between the 
difference and the sum of the sines of the angle of repose 
above water and the angle of inclination of the side slope 
to the horizontal. The angle of repose of the material in 
banks above water is generally greater than that for the 
same material under water, except in the case of clean 
sand and gravel of uniform grain size, which has negli- 
gible capillary action or cohesion, as it is commonly called. 
Incidentally, this relation also furnishes the means of 
determining the necessary height of side-slope protection 
above the stream bed. 

It is quite evident that the raising of the stream bed by 
means of check dams is not in itself sufficient to fully 


























stabilize the side slopes, but that additional structures 
such as shoulders and wing walls are necessary, unless 
the material in the side slopes and conditions in general 
are such as to ensure safety without this additional work, 
Wing walls, where required, should extend far enough 
upstream and downstream to protect the side slopes from 
erosion and to prevent percolation and piping around 
the ends of the dams [he stabilizing effect of a check 





Lower Part or THe GURBE FLOOD CHANNEI 

dam system thus is comparable to the effect of ordinary 
trench timbering in unstable ground, with the wing walls 
representing the shoring and the check dam with its 
shoulders representing the cross bracing 


TEN RULES USEFUL IN THE DESIGN OF CHECK DAMS 


Based as they are on some twenty years of experience 
in the San Gabriel Mountains and a century or more 
in the Alps, it is believed that under certain conditions 
the following rules will be helpful, although by no means 
indispensable, in the design of check-dam systems 

1. Check dams should be designed for silt and water 
in the stream bed and for a surcharge and impact due to 
mud flow, acting simultaneously. 

2. Dams should be built of ma 
terial having high shearing strength 
and resistance to the weather. It 
dry masonry is used, the smallest 
stones outside of fillers and chinks 
should be at least 1 cu yd in volume 
or 2 tons in weight. The parts near 
the crest and the shoulders should 
always be laid in mortar regardless 
of the size of the unless 
other provisions are made to secure 
adequate bond 

3 Dams should be arched up 
stream whenever possible and the 
arch thrust spread by means of 
flaring abutments or wing walls, or 
both, unless the arch is anchored 
into rock or other material of ade 
quate bearing qualities. 

/ The overflow section should 
be wide and level and should be 
flanked by sloping shoulders of 
adequate height to prevent scour 
around the ends 
5. If side slopes are formed by 
material other than rock or ground 
of high density and bearing quali 


stones, 





A Hiecu Cxueck DAM ON THE RUHSTELLIRUNS 
NEAR MOLLIS, SWITZERLAND 
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ties, wing walls should extend far enough above and below 
the dam to adequately support the side slopes, to protect 
them from scour and to prevent piping around the ends 

6. The foundation of one check dam should be pro 
tected by the check dam or cross check below, so as to 
form a cushion the depth of which should not be less 
than one-third of the fall. 

7. If heavy debris flows are expected, no appreciabl 
downstream slope should be provided and there should 
be no artificial aprons below the spillways. Cushions 
are much more effective as a protection against scour. 

8. Dams and side walls should be properly drained 

9. The side hills should be properly drained wher 
natural seepage flow is insufficient. 

10. Check dams must be structures in the true sense 
of the word and must form an interrelated system 
They should be of such height as to effect dissipation of 
energy during major floods and to stabilize the stream 
bed and the side slopes so as to permit natural or artificial 
reforestation of the watershed. 

As to structural features, dimensions, and building 
material, no standards exist. These questions must be 
settled on the merit of conditions and by virtue of sound 
engineering judgment. There are perhaps few other 
fields that require as much intuition, engineering ‘udg 
ment, and engineering art, in addition to knowledge of 
the fundamental laws governing hydraulic structures, 
as the design and construction of a check-dam system 
Nor are there many fields of engineering in which the 
lack of these essentials will be more quickly exposed. 

Regardless of the technical talent available, any flood 
control undertaking is necessarily limited by financial 
considerations. Hence, the degree of protection against 
the flood menace is determined primarily by the funds 
available. However if this inner enemy, the flood men 
ace, is compared to an outer enemy threatening a coun- 
try, another side of the question will be evident. Econ- 
omy then is predicated upon the calculation or assumption 
of a certain magnitude of menace and on the maximum 
protection at least cost. It is just as difficult to express 
one menace in terms of revenue as it is the other. 

But regardless of how much money is expended, the 
protection and safety will always 
be relative, never absolute. This 
is as true of check dams as of other 
structures, except that the former 
by the law of averages, are mor 
likely to be exposed to formidabk 
dynamic or mass forces than most 
structures. 

To build a check-dam 
that would be immune to onslaughts 
from landslides, boulders, and mud 
avalanches of the sort produced b) 
a cloudburst on a precipitous water 
shed almost completely denuded b) 
fire, drought, or exploitation, 's 
well-nigh impossible within ordi- 
nary budgets. I do not believ 
that there is any check-dam system 
anywhere which would not suller 
damage or even partial destruction 
under such circumstances. Eng! 
neers may well remember what the n 
French philosopher and mathema 1m; 
tician, Pascal, said almost three hun 
dred years ago. He said that two 
natural phenomena would never ™ 
quite understood by men—wome! 
and water. 
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PY 'BLISHED tables show that there are in the 

S. Navy today over 600 vessels, including 15 
battle. ships, os large aircraft carriers, 94 submarines, 
200 destroyers, 35 cruisers, and numerous merchant 
lypes and smaller vessels. Aircraft also form a very 
important part of the naval establishment. The con- 
druction and maintenance of the necessary shore 
ations, including harbor development; shipyards; 
repair shops; graving and floating docks; marine 
railways; submarine bases; air, ordnance, and radio 


HE U.S. Navy has a record of which it may well be 
T peoua and has been well thought of by our people. 

It serves in the various waters of the world but 
bviously it cannot exist without a supporting land 
establishment. There is not much glory connected with 
the work of the shore establishment. There is, however, 
a tremendous pride shown by the various yards and 
stations in the results of their work. When a ship is 
ouilt, proceeds on her cruises, and successfully performs 
her functions, it is a satisfaction to the men who built 
her and contributed to her success. 

Back of the Navy is the civil engineering profession 
which has provided the basic plant for it all. In fact, 
the work of the civil engineer comes first-——before a 
7 can be built, before a man can be trained, before 
aval stores can be housed or planes be operated. It is 

ie purpose of this paper to show the relation of the 

ivil engineering profession to the Navy—in what way it 

ontributes to the Navy’s success. 

A commissioned Civil Engineer Corps was established 
‘t about the close of the Civil War. The Corps has 

srown and under the law may now have 110 officers 
ranking g from junior lieutenant to rear admiral, the rank, 

and conditions of service being the same as for other 
Na avy officers. Formerly, appointments were made 
entirely from civil life after thorough competitive ex- 
‘mations. Later practice has been to select qualified 


craduate of the Naval Academy, give them a three- 
“ar postgraduate course in civil engineering, and then 
ommission them in the Civil Engineer Corps. There 


1S also a ( 


rps of Reserve Civil Engineers, who are com- 
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the Navy. 


Public Works of the Navy 


Some of the Accomplishments and Responsibilities 


igineer Corps 


stations; otl and coal supply stations; and buildings 
Jor housing, training, and hospitalization of personnel, 
are the respon. sibility of the Civil Engineer Corps of 
the Navy. The provision of power for the shore 
stations is also a part of the Corps’ responsibility, 
where such power is generated at the Navy's own 
central plants. This article, abstracted from Ad- 
miral Bakenhus’ address made November 20, 1935, 
before the Metropolitan Section of the Society, describes 
some interesting phases of the Corps’ activities. 


missioned from junior lieutenant up to lieutenant com- 
mander. There is no active duty and no pay except when 
a reserve officer occasionally has active duty for a two- 
weeks’ period. To be a reserve officer is a distinction, 
and the officers are subject to call in case of war or other 
emergency 

The Navy utilizes public harbors and anchorage 
facilities where practicable, but there are certain harbors 
such as Pearl Harbor near Honolulu, and the waters at 
navy yards, where the Navy through the Civil Engineer 
Corps does its own harbor development, including dredg- 
ing for channels and anchorages; construction of moor- 
ings, piers, and wharves; placing of lights and buoys; 
and provision of whatever other facilities are necessary. 

Although the Navy calls upon private establishments 
for a part of its shipbuilding, it does practically all the 
repair and maintenance work itself. The engineer is 
thus called upon to build an extensive naval industrial 
establishment—foundries, machine shops, ship-fitters’ 
shops, boat shops, boiler shops, building ways with over- 
head crane service, floating cranes, and rail and other 
transportation systems. To maintain and repair ships, 
there are in addition repair piers, graving docks, floating 
docks, and marine railways for hauling ships out of the 
water. Storehouses are also necessary not only for the 
repair and maintenance of ships, but also to supply the 
crews with food and clothing. 


MANY DIFFERENT KINDS OF BUILDINGS REQUIRED 


Numerous buildings are required for the personnel of 
There are training stations for the new re- 
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cruits, receiving stations where men who have already 
been trained and who are awaiting assignment or trans- 
fer are housed, the Naval Academy, the Naval War Col- 
lege, and the Naval Observatory. There are barracks 
for the marines as well as hospitals, dispensaries, prisons, 
and even cemeteries here are submarine bases, air 
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stations, ordnance stations, and radio stations. All the 
details of building construction have been worked out 
from the standpoint of hygiene and sanitation as well as 
from that of economy. At strategic points, under Navy 
control and on Navy property, there must be local or 
reserve supplies of fuel oil, Diesel-engine oil, gasoline for 
aircraft, lubricating oils, and other supplies. 

Chere are over 300 separate shore stations. Some of 
these are inactive and some might well be grouped as a 
single station. Nevertheless the list is imposing and 
gives an idea of the public works problems of the Navy. 
Phere are about 10 large navy yards on the east and west 
coasts and in the Pacific. There are some 12 im- 
portant hospitals. Altogether there are some 12 to 14 
important ordnance stations. 

In the outlying regions, the Navy has stations at St. 
Thomas in the Virgin Islands (now inoperative); at 
Guantanamo, Cuba; at Cristobal and Balboa in the 
Canal Zone; in the Hawaiian Islands; on the island of 
Guam; at Tutuila, Samoa; at Olongapo and Cavite in 
the Philippines. There are also minor stations at points 
in Alaska. 

The Bureau of Yards and Docks, under which the 
Civil Engineer Corps operates, and which under the law 
must have as its chief an officer of the Civil Engineer 
Corps, requests 
appropriations 
for, and designs 
and builds the pub- 
lic works of the 
Navy. The general 
features and op 
erating require- 
ments are laid 
down by the par- 
ticular bureau 
which is to use the 
building or activ 
ityconcerned. The 
Bureau of Yards 
and Docks its di 
vided into various © Ameri 
sections whose pri 


un Bridge Company 
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mary duty is to keep informed of the public works require- 
ments of the various other bureaus and branches of the 
Navy, and then to design and execute the necessary proj- 
ects. The officers of the Civil Engineer Corps must je 
generally well versed in all these matters, since they have 
both bureau duty and field duty. This organization js 
specialized and highly developed, so that when a request 
to fulfill some need comes in, the finished product can be 
erected promptly in any part of the globe. 

The Navy has consistently followed the policy of keep- 
ing out of civil or non-naval affairs whenever possible, 
and with few exceptions the Corps of Civil Engineers has 
confined its operations to Navy public works. However, 
an officer of the Civil Engineer Corps, Admiral Endicott, 
Past-President of the Society, was a member of the 
earlier Isthmian Canal Commission, and another officer, 
Admiral Rousseau, was a member of the commission 
that built the Canal. Officers of the Corps are officials 
of the civil government of the Island of Guam and of 
that at Samoa. During the occupation of Santa Do- 
mingo and Haiti, officers of the Corps were in charge of 
public works improvements. 

It will be of interest to present a selected few of the 
problems that have arisen in the experience of the civil 
Engineer Corps to illustrate the variety of its activities. 


PROVIDING WATER SUPPLY FOR IONA ISLAND 


The Navy has an ammunition depot on Iona Island 
in the Hudson River just below the Bear Mountain 
Bridge. The original water supply at the depot- 
derived from roofs, wells, and a small reservoir that was 
used both for catchment and storage—was insufficient. 
The possible new sources of supply included deep wells, 
Hudson River water, the watersheds of the east bank of 
the Hudson, and the watersheds of the Palisades Inter- 
state Park on the west bank areas, and a tap on the West 
Point supply. All these were discarded for important 
reasons. 

Investigation showed that an additional supply could be 
obtained on the island itself from undeveloped areas and 
from additional roof surfaces. Tables of probable rain- 
fall were prepared and contour surveys were made to 
show the rainfall area tributary to a proposed additional 
reservoir. Runoff was taken at 45 per cent, having in 
view the uncertainties of the fissured rock formation of 
the drainage area. The driest three years of an 85-year 
period—1925, 1926, and 1927—were taken as the basis 
of the design. Consumption was estimated from reliable 
station records. By plotting input against consumption 
and allowing for evaporation and loss, a determination 
was made of the storage required to tide over the driest 
three-year period that might be expected to occur. 

The augmented 
collecting system 
consists of pump- 
ed wells, of roof 
drainage, and ol 
two reservoirs 
each witha catch- 
mentarea. As the 
reservoirs are Ol 
the low-level type, 
the collection sys- 
tem includes low- 
pressure pumps 
which liit the 
water to the stor 
age tanks. The 
storage system 
consists o! two 
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tanks mounted on higher ground than the reser- 
These tanks hold all the water needed to tide 

a dry period. The two surface reservoirs, primarily 

nded for catchment, are also available and are used 

eserve storage. 

1 the distribution system, high-pressure pumps raise 
the water from the storage tanks to the steel standpipe, 
whence the water is distributed by gravity through the 
usual piping system. The raw water on the way to the 
tanks is treated with soda ash solution in order to counter- 
act its slightly corrosive qualities, and it may also be 
prechlorinated. In any case the water is chlorinated 
when it is withdrawn from storage and just before it 
reaches the distribution pumps. After several years of 
experience the results have been found satisfactory. 
[he water supply is both ample and potable. This small 
supply system has in it many of the elements of much 
larger systems, including problems of sanitation of water- 
shed, rainfall, runoff, storage, treatment, and distribu- 
tion. The construction work even involved a fairly 
heavy rock tunnel. 


CONSTRUCTION OF THE NAVAL ARMOR PLANT 


Begun in 1917, the Naval Armor Plant at Charleston, 
W.Va., was the largest single public works enterprise 
ever undertaken by the Navy with day labor; in fact, 
it is one of the largest of such enterprises ever under- 
taken by the Navy in one operation. The Bureau of 
Ordnance designed the technical equipment for ordnance 
manufacture, and the Bureau of Yards and Docks de- 
signed the public works features. 

[he machine shop is a building 560 ft long and 324 ft 
wide. Most careful studies and designs were made for 
natural lighting through specially designed monitor-type 
skylights. A novel method of design was used to secure 
even distribution. The lighting is so good that on a day 
of moderate light, a newspaper can easily be read in any 
part of this building. The units of the armor plant con- 
sist of a steel manufacturing plant with open hearth and 
electric furnaces, a forging and heat-treatment plant, 
a machine shop, and a gun-shrinking pit nearly 100 ft 
deep. The plant was equipped to handle armor plate 
of great thickness. 

Altogether, the plant cost about $15,000,000. The site 
occupied about 200 acres. After the plant had been de- 
signed and built complete, there came the Limitations of 
Armament Conference of 1921, with the result that the 
building of further battleships was postponed and the 
plant was closed. It has remained closed ever since. 


GRAVING DOCKS PRESENT PROBLEM 
For well over a hundred years the Navy has placed 
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reliance on its graving docks. The granite docks at 
the Boston and Norfolk navy yards, completed in 1833 
and 1834, are still in use. The old granite dry dock at 
the New York Navy Yard followed in 1851 and is still 
in excellent condition. These three granite docks were 
well built and are a monument to Loammi Baldwin and 
other engineers of that day. 
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The modern docks of timber and concrete have not 
lasted so well. The timber dry dock, which some 
engineer of the day referred to as a clapboarded hole in 
the ground, was very much in vogue some 40 to 45 years 
ago. However, after building a number of timber docks, 
the Navy adopted the concrete dock in the belief that it 
would far outlast the timber one. This has not alto 
gether been borne out by experience. The No. 3 dry 
dock in the New York Navy Yard, built of timber in 
1897, is still in excellent condition after the wood work 
above mean low water level has been replaced with 
concrete, while No. 2 dry dock, originally of wood con- 
struction but changed to concrete about 1901, has been 
practically rebuilt on two different occasions. 

A concrete graving dock puts concrete material to a 
very severe test. Whether there is a ship in the dock or 
not, the water is usually kept pumped out. This means 
that there is water pressure on the back of the walls and 
a tendency for the water to percolate through. The 
evaporation of moisture on the exposed face of the wall 
further tends to induce the flow of ground water through 
the walls, possibly some of it salt water. Evaporation 
on the surface deposits dissolved salts in a nascent state. 
In the case of the portland cement mortar in the joints 
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of the new granite-lined dock at Boston, the mortar be- 
came so soft after about ten years that in places a lath 
could be inserted between the stones to a depth of from 
2 to sit 

Because of deterioration from this and other causes, 
No. 2 dry dock at the New York Navy Yard was recently 





BACHELOR OFFICERS QUARTERS (UNDER CONSTRUCTION) AND 
MARINE BARRACKS, QUANTICO, VA 


rebuilt. The work was all done by force-account labor 
with two minor exceptions. It was necessary to un- 
water the entire body of the dock, and this could be 
accomplished only by building a steel cofferdam. The 
funds were so limited that most careful consideration 
was given to the cofferdam specifications. Contract 
work was decided on as the Navy Yard did not have the 
driving equipment, and further, because if sheet piles 
were purchased, used, and then sold, the credit would go 
into the miscellaneous fund of the Treasury and not to the 
job. Borings and soundings were made and the diffi- 
cult cofferdam was successfully built by a local firm. 

In rebuilding the dry dock, a number of improvements 
of value were made. The head wall was formerly of 
the same cross-section as the body, shortening by 20 ft 
the length of the ship that might be placed in the dock. 
In rebuilding, the stepped end wall was replaced by a 
heavy reinforced concrete vertical slab reacting against 
the side walls and the bottom of the dock. 

Che suction mains were in such bad condition and 
leaked air to such an extent that during the present 
reconstruction a new direct lead of cast-iron pipes was 
decided on. The old floor system had provisions for 
subfloor drainage, but the drains had become inoperative 
owing to deposits of harbor mud. Floor drainage was 
simplified by the new location of the pump suction pit 
at the middle of the dock. The system is so designed 
that the velocity should prevent mud deposits. 


FLOATING DRY DOCKS, MARINE RAILWAYS, AND 
MISCELLANEOUS STRUCTURES 

A floating dry dock lifts ships out of the water, and 
must be moored in deep water so that it can be lowered 
by flooding to permit the ship to be floated in between the 
side walls. The depth of water for a large dock must be 
some 20 to 26 ft more than the draft of the ship. As 
soon as the ship is in position the pumps are started; 
the dock rises, and the blocks make contact with the 
bottom of the ship. Then both the ship and the floating 
dock rise. The pumping continues until the deck of 
the pontoon is well above the water surface. 

Che weight of the water pumped is equal to the weight 
of the ship plus the weight of a part of the dock itself, 
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with a certain allowance for beginning and stopping the 
operation. A contrary principle applies in the case of 
the graving dock, where the amount of water to be 
pumped is less with a large ship that nearly fills the dock, 
and is much more with a small ship. The floating cry 
dock is easier to operate, and the ship is in a better posi 
tion for work as there is more light and air. 

There are two general systems for designing a floating 
dry dock. One contemplates a floating structure built 
of loosely connected sections which can transmit no 
longitudinal stresses, and requires that the sections of 
the dock be pumped out an amount proportional to the 
load placed on them by the ship; otherwise the ship 
would be put under stress. The other system contem- 
plates a rigid dock structure which will take longitudinal 
stress and which may be pumped uniformly short of the 
point where excessive or dangerous stresses would be 
developed in the dock or the ship. 

The Navy has generally preferred the graving dock to 
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the floating dry dock and now has only three important 
floating dry docks, with one or two more in contempla- 
tion. There are 27 graving docks. One of the photo- 
graphs shows the floating dry dock Dewey with a vessel 
in it. The framed structure in the foreground is merely 
a bridge connecting one side with the other. It may be 
swung out to permit a ship to enter. 

The marine railway offers a third method for getting 
ships out of the water. The Navy has a number of these, 
most of them acquired in the last 25 years. The marine 
railway consists of an inclined runway, a part below 
water and a part above, usually built on piles. The 
sloping ways have a roller path and a set of rollers on 
which the cradle travels. The working floor of the 
cradle is nearly horizontal. It is rolled down the in 
cline into the water and when at sufficient depth, the ship 
is floated into position over the blocks on the cradle 
Due to the sloping roller path, the depth of water under 
the stern of the ship is considerably more than the dratft 
of the ship itself. The cradle is pulled up the incline by 
means of a heavy chain and “wildcat,” and as the cradk 
rises, the blocks support the ship and lift it out of the 
water. : 

Marine railways in the Navy are used principally 1 
destroyers, submarines, and smaller craft. They ar 
adapted to ships of about 3,000 tons displacement and 
less. If the site is suitable, the marine railway is cheape! 
to build than either the floating dry dock or the graving 
dock, and the operation is much faster. The marin 
railway offers an advantage even over the floating dock 
in that the light and air are better and there is no watt 
ing for water to drain off the floor as in the case 0! float 
ing or graving docks. 

One of the photographs fon the cover of this issue 
shows the hammerhead type of crane. It is very e/icie? 
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very economical to build and operate. The crane 
rs a considerable ground area outboard of the ways, 
h can thus be utilized for erection purposes. This 
type of crane differs from the overhead bridge type in 
that it covers only a limited radius. The service in 
nsporting material is performed by rail on a track 
ch surrounds the ways, and merely means a slightly 
longer rail haul than with the overhead type of crane. 
The large revolving tower crane shown has a lifting 
pacity of 350 tons and is intended to lift a gun turret 
mplete out of a battleship and set it on a pier for what- 
operations may be needed. It will also permit a 
turret to be erected on the pier and placed on board a 
ship in one lift. 


AIR STATIONS 


An air station for heavier-than-air craft requires a 
feld, with treated surface for take-off and landings, 
ramps for hauling seaplanes out of the water, hangars of 
various types and sizes, quarters for the officers, barracks 
for the men, repair shops, storehouses, and instruction 
rooms 

One of the photographs shows four hangars at Corry 
Field, U. S. Naval Air Station at Pensacola, Fla. At 
Pensacola is situated the largest air-training station of 
the service, where the fliers are given their final courses. 
Other photographs show the administration building 
and the recreation building at this station. 

Still another photograph shows a bird’s-eye view of a 
part of the Marine Corps base at Quantico, including a 
typical barracks building. It indicates how large and 
varied are the requirements of such an establishment. 
[he machine and electric shop and the receiving barracks 
it the Puget Sound Navy Yard are also illustrated. 


SOME POWER PROBLEMS OF THE NAVY 


By law the navy yard power plants were centralized 

) years ago under the Bureau of Yards and Docks. 
Prior to that, each bureau had its own power plant, and 
in the Philadelphia Navy Yard there were as many as 
seven independent plants. Now there is a central plant 
for all activities. The hospitals, supply bases, training 
stations, and other types of shore stations all need 
electric current, heat, and other services, depending on 
the climate and location, and each has a central plant. 
In some cases, however, it is advantageous to purchase 
urrent. 
Che large navy yards utilize compressed air, hydraulic 
wer, high- and low-pressure steam for industrial pur- 
poses, steam or hot water for heating (except in tropical 
locations), electric current for lighting and for power. 
Power for these services is produced at a central plant. 
‘he distributing systems for alternating current, direct 
current, hydraulic power, compressed air, and steam 
extend for miles throughout the yard. The cost of 
production and distribution is known as power expense 
ind is determined monthly. The lower the annual ex- 
pense lor power, the more the Navy has for expenditure 
on ships, which is what Navy men live for. 

1¢ lowest unit cost for any given service does not 
essarily give the lowest overall cost. It was found, 
instance, that operation of power hammers by steam 
Was nol as economical as operation by compressed air, 
ich is normally much more expensive. This was be- 
Cause the exhaust steam from the compressors in the 


central power plant was used for heating, thus saving 
more { the cost of compressed air for the hammers. 
Sim y, bleeder steam, that is, steam at low pres- 


n out of the turbo-alternators, is used for heat- 
ws, aving only a small part of the steam to go to the 
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condensers. The steam does work at high pressure; 
the heat which remains in the steam is then used in the 
heating system. This results in a lower overall cost than 
if the turbines were run full condensing, and high-pressure 
steam were used for heating. 

Therefore, when the problem arises whether a navy 
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yard should produce electric current or purchase it 
from a utility company, the total annual power expense 
under each of the two sets of conditions must be fully 
determined. The figures must take into account the 
length of the heating season, the total heating load, the 
total electric output, and the shape of the hourly curve 
for heat load and for electric load. The electric current 
is produced in quantity exactly as needed, and the 
“bleeder’’ steam cannot be stored while waiting for a 
heating demand. 

Every situation must therefore be studied in great 
detail on its own merits and a decision reached accord- 
ingly. Amortization, depreciation, and interest must be 
charged against the government plant, although they 
are not actually paid for by the plant. One of the fac- 
tors is of course the price charged for current by the 
utility company. 

At the close of the World War it was found that costs, 
including those of power produced in navy yards, had 
risen enormously. As a part of the demobilization, it 
was one of my duties to bring the power costs back to 
normal. The entire system of supervision was changed 
to bring this about. Instead of judging the efficiency of 
the yards by the unit cost of electricity and other 
power, as was done formerly, it was decided to judge 
each yard by the total overall annual cost. 

It was not only in operating the plant and distribution 
system that savings were made, but also in utilization by 
eliminating waste and unnecessary use of power. Super 
vision of the heating of large shop buildings resulted in 
worth-while savings. In one yard a saving of about 
$240,000 out of $1,000,000 was made in the first year. In 
another yard the total power expense of $600,000 in 
1922 was reduced to $300,000 by 1932, and this with no 
substantial change in the work load. The use of exhaust 
steam and bleeder steam for heating helped to bring 
about this result. A thousand other economies of a 
minor and a major character have also been practiced 
in the navy yards in order to gain these results. Such 
problems and the opportunities to solve them make life 
strenuous and interesting in the naval service. 
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ESPONSIBILITY for the frequency of aut. 

mobile accidents, particularly in rural district 
cannot be placed entirely upon drivers as long Pe 
hard-surfaced roads and powerful motors mak 
higher speeds continually possible. The highway 
designing engineer, says Protessor Rader, shoul 
assume the responsibility of providing every require. 
ment for safe operation of modern high-speed traffic 
The importance of such safety features should there. 
fore be emphasized by teachers of highway engineering 
Among the features referred to are adequate width 


or TrRaFFic CrRcLteE ISLANDS 


View of Intersection of Routes 


25 and S-28, near New 
Brunswick, N.J 


NYONE who 
has studied 
traffic accident 

statistics for the last 
few years cannot fail 
to be impressed by the 
seriousness of the 
safety problem. The 
increase in the number 
of accidents on rural 
highways is undoubt- 
edly due in large meas- 
ure to increased speeds 
of operation of motor 
vehicles. Thelimit of 
such speeds seems not 
yet to be in sight, 
which aggravates the 
problem still further. 

It is not sufficient to 
say that most acci- 
dents are due to the 
faults of drivers; the 
highway engineer also has important responsibilities in 
designing highways for safe operation. While safety 
factors are often thought of as a subordinate element in 
the teaching of highway engineering, I believe they are 
just as essential as any of the other basic factors. 

Higher vehicular speeds have increased the importance 
of adequate sight distance enormously. Drivers ap- 
proaching at high speed need advance warning of un- 
favorable conditions at great distances and also require 
longer distances to overtake and pass other cars. Only 
a few passing operations can be carried on safely in a 
mile of two-lane highway under conditions of high speed, 
and the traffic capacity of a two-lane road is therefore 
reduced as the speed of vehicles is increased beyond a 
certain point. If it is impossible to increase sight 
distances, additional lanes must be provided. 


FLASHING-LicuT SIGNALS ARI 
Sarety FAcTrorRS AT RAILROAD 
CROSSINGS 


On U.S. Route 17 in Virginia 


PROBLEM OF THE THREE-LANE HIGHWAY 
Much discussion has centered around the three-lane 
highway as a means for increasing traffic capacity and 
permitting higher speeds. Many objections to the three- 
lane highway have been raised. For example, it is 


difficult to determine which driver has the right of 
way when collisions occur in the middle lane. Again, 
long sight distances are necessary for safety. Never- 
theless three-lane highways are being constructed where 
it is not financially possible to construct four lanes. A. N. 
Johnson, M. Am. Soc. C.E., in his article on ‘Traffic 
Capacity” (Proceedings, Highway Research Board, De 
cember 10-11, 1931), has shown that while the addition 
of one lane increases the width of a two-lane roadway but 
50 per cent, the capacity is increased 100 per cent. He 
notes, however, that ‘““There seems to be very general 
agreement among those who have observed the operation 
of three-lane roads that as traffic increases the hazards 
increase in a greater ratio than is the case of the two-lane 
or the four-lane roads....’’ From the standpoint of 
safety it would appear advisable to construct four-lan 
roadways where two lanes are inadequate. The present 
tendency toward high speeds further indicates the de 

sirability of increasing the width of lanes to 11 or even t 

12 ft. Increase in speed also makes it important that 
all roadways have wide, flat, well-compacted shoulders 
to provide space for avoiding collision, changing tires, 
making repairs, or parking. 

It is dangerous for a motorist to pass abruptly from a 
section having long sight distances to a sharp curve 
having a short sight distance. In other words, sight 
distances should be as uniform as possible over a given 
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Presenting a Résumé of Those Featyp 
By Luoyp F. Rap» 
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nber of traffic lanes, increased sight distances, 

n of curvature and grades, better-designed 

and highway grade separations, provision 

walks and improved means for protection of 

ans, and wider use of intensive highway 

This article is a somewhat condensed ver- 

the paper prepared by Mr. Rader and de- 

hy H. P. Hammond, M. Am. Soc. C.E., at 

annual meeting of the Society for the Promotion of 

neering Education which was held at Atlanta, 
m June 25, 1936. 


stretch of highway. Where a number of unfavor- 
able conditions exist close together, as in mountain- 
ous country, a motorist will operate his car at a 
slower speed than on a road having but occasional 
stretches with short sight distances. The sight dis- 
tance on horizontal curves may be improved by “day 
lighting.”’ : 
As explained by E. C. Lawton, in “Design Principles 
[Travel Speeds,’ (Crvit ENGINEERING for March 
)35) it is the practice of the Division of Highways of the 
New York State Department of Public Works to com- 
pute the sight distances for each station of the project 
and to plot the computed values directly below the pro 
file on the plan and profile sheet. The effect of both 
horizontal and vertical curves is indicated. 


LIMITATIONS OF HORIZONTAL AND VERTICAL CURVATURE 


[he design of horizontal curves has become increas- 
ingly important as speeds have increased. Centrifugal 
force varies directly with the square of the speed and 
WV" 
gR* 
Centrifugal force can be counteracted by superelevation 
and by frictional resistance between tires and pavement, 
but at high speeds the frictional resistance is of more 
importance in resisting centrifugal force. Supereleva- 
tion of public highways must be limited to avoid slipping 


inversely with the radius of curvature (F = 
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PROPERLY DESIGNED RAMPS 
ARE AN ESSENTIAL FEATURE 
oF A GRADE SEPARATION 
Intersection of Teaneck Road 
and Route 4, New Jersey 


of slow-speed traffic on 
ice-coated pavements. 
Oregon uses a makxi- 
mum superelevation of 
0.13 ft per ft of width 
of pavement. 
Curvature thus im- 
poses definite limita- 
tions on speed. To in- 
dicate the direction 
that thought in this 
matter is taking, refer- 
ence may be made toa 
recent article, “‘High- 
way Design for Speeds 
Up to 100 Miles per 
Hour’ (Engineering 
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way Engineer of Ore- After Pushing Button, Pedestrians 
gon, in which it is Await Green Signal 


stated that the limit 

of curvature for a speed of 100 miles per hour is 3 deg. 
Such curvature is what we have been accustomed to 
think of for trunk-line railroads. 

In the past, transition spirals have not been considered 
necessary on highway curves, since at speeds of 40 to 50 
miles per hour drivers had little difficulty in controlling 
the path of their vehicles, which could describe spirals 
within their own lanes of travel. As pointed out by 
R. A. Moyer, Assoc. M. Am. Soc. C.E., in “Skidding Char- 
acteristics of Automobile Tires on Roadway Surfaces, 
and Their Relation to Highway Safety’’ (Bulletin 120, 
Iowa Engineering Experiment Station), the required 
length of transition spiral varies directly as the cube of 
the speed, and the ‘shift’? toward the center of the 
curve which it is necessary for the car to make increases 
as the sixth power of the speed. This shift is the distance 
at the end of the transition spiral that the circular curve 
is moved toward its center. Curves on primary routes 
should therefore be constructed with long spiral ease 
ments. In the case of existing unspiraled curves, widen- 
ing of the pavements will be necessary to make them safe 
for high-speed travel 


























4 RAILROAD UNDERPASS ON THE MT. VERNON MEMORIAI 
Modern Grack Separation Structure Are 
As regards vertical alignment, modern passenger 


sutomobiles are not greatly affected by ordinary grades, 
provided adequate sight distances are provided at their 
summits. However, the large, heavy pay loads which 
motor trucks must carry necessitate low speeds on hills. 
It seems impossible for drivers of passenger cars to resist 
uttempting to pass slow-moving trucks on hills in spite of 
unfavorable or even dangerous conditions. The con 
struction of additional outer lanes on hills may improve 
this situation. On heavily traveled highways, however, 
slow-moving vehicles using the marginal lane may find 
themselves forced to stop at the point where it ends and 
wait for a chance to get back into the regular stream of 
vehicles. For this reason trucks often choose to remain 
in the high-speed inner lanes. Thus the provision of an 
extra lane on hills may not have the desired result of 
increasing safety 

Separation of a roadway into lanes by means of lines or 
markers tends to organize traffic into streams, thus 
making effective use of the 
roadway and promoting 
safety Paint applied either 
in continuous lines or in dots 
is generally used for this pur 


pose. However, the most re 
cent practice 1s to construct 
divided roadways for high 


speed, heavily traveled high 
ways. One of the photographs 
shows the most recent practice 
in New Jersey in this connec 
tion. A divisional strip from 
10 to 30 ft wide offers a place of 
greater safety for pedestrians 
and renders it possible for ve 
hicles making left turns at in 
tersections to await in safety 
an opportunity to cross streams 
of through traffic. Such strips 
give space for planting 
shrubs along the medial line to 


also 


intercept the rays of head 
lights. Some 1,500 km of 
highways have beer con 


Germany on the 
roadwavs 


structed in 


basis of two 7'/e-m 
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HIGHWAY 


Often of Pleasing Appearance 





separated by a 5-m planted strip 
In connection with the con 
struction of high-speed trunk 
highways, the recently devel 
oped “‘freeway’’ should be men. 
tioned. This is a highway for 
express traffic to which the 
abutting property has no right 
of access. It is designed to pr 
vent the costly express highway 
from becoming, toa large extent. 
a local street, to prevent “ribbon 
development,” and to ensure 
that the through highway will 
remain an express highway. 


HIGHWAY SIGNS AND GRADI 
SEPARATIONS 


A great deal has been said and 
written in the matter of highway 
signs and signals. Signs and 
signals are aids to safety on 
any and all highways, but the, 
cannot take the place of safety 
“built into the roadway.” The recent trend toward re 
flecting signs, illuminated by the headlights of approach 
ing cars, is a decided advance in safety provisions. The 
desirability of standardization of signs and signals is s 
obvious as not to require discussion. Two types may bh 
mentioned—signs marking the beginning of a divisiona 
strip and flashing signals which warn of grade crossings 

While the provision of traffic circles has greatly im 
proved safety conditions at many important interse 
tions, the design of the islands at a number of these inter 
sections is defective. In this connection A. H. Vey 
traffic engineer for the State of New Jersey, in his artick 
on “‘Highway Facilities and Motor Vehicle Accidents 
(Roads and Streets tor June 1934), stated: 

“Accident experience at some of the circles constructed 
along New Jersey's highways indicates that greater 
attention should be paid to the design of the island. Its 
location should be such that adequate advance warning 
is provided in order that motorists traveling at high 
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i may have a sufficient op 
inity to slacken their speed 

reaching the island to in 
their safe passage around the 


or design of islands has un- 
inately been followed in the 
circle at the junction of 
tes 21, 25, and 29 on the 
vark (New Jersey) Meadows, 
n in one of the photographs. 
specially bad feature of this 
on is the left turn into a high- 
| highway (Route 25, shown 
the background) which is al- 
completely masked by an 
embankment. The traffic 

le at the intersection of Route 
ind Route S-28, just outside 
New Brunswick, N.J., has a 


etter design of the islands. OU. S. Bureaw of Public Roads 
FACILITIES FOR PEDESTRIANS ARE BEING PROVIDED TO AN INCREASING EXTENT 


Mr. Vey also reports that at 
first cloverleaf constructed in 


New Jersey, 11 accidents were 


ported in 1932. In every one of these cases the acci 
curred at a point where the entrance or exit ramp 


ntersected the main highway. Properly designed en 


rances into ramps are needed, and proper signs are an 
nportant adjunct of the design. The grade separation 
the intersection of Teaneck Road and Route 4 in 


New Jersey is an excellent example of good design of 


ntrances and exits of ramps. An outstanding example 
separations of highways is at Fort Lee, on the New 
rsey approaches to the George Washington Bridge, 
vhere three levels of r vadways are provided. 
Railroad-highway grade separations have become 
ncreasingly important owing to increased speed of motor 
hicles and of trains. In designing these structures, 
ittention should be paid to both safety and appearance. 
‘rade-crossing separations of an earlier day too fre 
juently embody narrow roadway, sharp curvature, poor 
ht distance, and an unattractive plate-girder struc 


ture \ll these defects occur at the location shown in 
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Separate Archway for Footpath on Westchester County Parkway near New York, N.Y 


one of the photographs. Good modern practice is typi 
fied by adequate width, divided roadways, lane markings 
of white cement, easy curves, good sight distance, direc 
tional sign for divisional center strip, and attractive 
concrete structures. The Richmond, Fredericksburg, 
and Potomac Railroad grade-separation structure on the 
Mt. Vernon Memorial Highway in Virginia is shown in 
one of the illustrations. It is of pleasing appearance, 
and the divided roadways are adequate in width 
PROVIDING FOR THE SAFETY OF PEDESTRIANS 

We have been slow in providing sidewalks and foot 
paths for pedestrians on rural highways, but recent de 
velopments indicate that the design of facilities for 
pedestrians will be an important part of the highway 
work of the future. In many cases well-designed high 
ways are provided with divided roadways, lighting, and 
signal control for vehicular traffic, but have no facilities 
for pedestrians. The grade-separation structure of the 
Westchester County Parkway 
system shown in a photograph 
illustrates the construction of 
a separate arched opening for 
the footpath. 

Protection to pedestrians is 
provided at some street inter 
sections by the ‘pedestrian 
actuated” signal which permits 
a pedestrian to press a button 
to change the signal to red 
against vehicular traffic. Con 
struction of tunnels under 
heavily traveled thoroughfares 
is needed in many locations to 
provide safe crossings for pe 
destrians 

One of the greatest sources 
of traffic interference is the 
existence of frequent street in 
tersections in urban and sub 
urban areas. In modern town 
planning, as exemplified by 
Radburn, N.J., the distances 
between intersections on 
thoroughfares are increased 
by making the blocks excep 
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268 Cc 
tionally large, about one-half mile long by one-quarter 
mile wide. Access to the residences in the block is 
afforded by a limited number of secondary streets 
with cul-de-sac streets branching from them, which 
discourages through traffic from entering. Thus the 
residential areas are protected from the danger and 
inconvenience of through traffic. Another feature of the 





© New Jersey State Highway Commission 
JUNCTION OF Routes 21, 25, AND 29, NEAR Newark, N.J. 

The Left Turn Into Route 25 (in the Background) Is Unfortunately Almost Completely 

Masked by an Embankment 


Radburn plan is the segregation of pedestrian walks 
from vehicle pavements. Underpasses on main paved 
roads provide additional pedestrian protection. 


PROGRESS IN LIGHTING HIGHWAYS 


One of the most promising recent developments in 
improving safety is that of highway lighting. Statistics 
on accidents occurring at night, as given by A. H. Vey in 
his article, ‘‘Relation of Highway Lighting to Highway 
Accidents” (Transactions, Illuminating Engineering So- 
ciety, Januazy 1935), testify to the value of highway 
lighting 

‘In New Jersey last year (1933) there were recorded 
33,803 accidents which caused 1,185 deaths and more 
than 28,000 personal injuries. Of these accidents, 44 per 
cent of the total and about 55 per cent of the deaths 
occurred on the highways at night or during such times 
‘vhen traffic was approximately 20 per cent of the 24-hour 
total. The National Safety Council in its pamphlet 
entitled ‘Accident Facts,’ states that in 1933, 58 per cent 
of all fatal motor-vehicle accidents occurred during dusk 
or darkness 

Considering that night traffic is much smaller in vol- 
ume than day traffic, it thus appears that night accidents 
occur upon the highways from three to four times more 
frequently per motor vehicle than do day accidents. 

That lighting of highways does reduce accidents at 
night is shown by a study made by Mr. Vey of accidents 
for the year 1933 on unlighted and lighted highways in 
New Jersey. The unlighted highway from Trenton to 
the Newark Airport, says Mr. Vey, had about one-half 
of the total accidents occurring during hours of darkness. 
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The lighted highway from the Newark Airport to t 
Holland Tunnel entrance is a continuation of the u 
lighted stretch. When considering accidents of all typ 

it was found that there was an increase of 2.5 per cent >f 
night accidents over day accidents along the unlighted 
stretch of the highway, while there was a decrease of 
43 per cent along the lighted stretch. 

Two principal practical forims 
of electric discharge lamps suit- 
able for street and highway 
lighting are available—the high- 
pressure mercury-vapor lamp 
and the sodium-vapor lamp 
The high-pressure mercury- 
vapor lamp emits a light which 
has a predominant blue-green 
color, with no wave lengths in 
the red bands of the spectrum 
A degree of color correction can 
be achieved by incorporating 
cadmium, or cadmium and zinc, 
with the mercury. The effi- 
ciency is lowered, however, in 
proportion to the red content 
of the light. It is further pos. 
sible to correct the color defi 
ciency in the mercury-vapor 
light by combining with it the 
light from a tungsten-filament 
incandescent lamp, thus ob- 
taining a whiter light than 
that furnished by present 
street lamps. An example of 
this is the installation of eight 
high-intensity mercury-vapor 
lamps in front of the post office 
at Lynn, Mass. Each unit 
consists of a miercury-vapor 
lamp and an incandescent lamp. The bluish-green of the 
mercury-vapor lamps and the yellow-red-white of the 
incandescent lamps blend into a white light said to be 
excellent for heavy-traffic thoroughfares. 

Light from sodium-vapor lamps is monochromatic and 
is a golden yellow; consequently all objects, no matter 
what their true colors, appear as black or various shades 
of yellow. The use of sodium-vapor lamps seems es- 
pecially applicable to rural highway lighting, where the 
effects produced by the monochromatic yellow light are 
no doubt of much less importance than on urban streets 
The sodium-vapor type possibly offers the advantages o! 
higher efficiency and greater economy. 

Examples of the use of sodium-vapor lamps in highway 
lighting are shown in the photograph of an underpass at 
Sacramento, Calif., illuminated with two 10,000-lumen 
lamps, and in the view of Ballston Road, at Schenectady, 
N.Y., lighted by sodium-vapor lamps of 4,000 lumens 
each, staggered 125 ft apart. The recommended height 
for the lamp mounting is such that the distance from the 
road surface to the light center will be from 23 to 25 It 

The most commonly used means of turning the lights 
on are automatic electric time switches and pilot-wire 
operation of control switches from remote points. Th 
photo-electric control of highway lighting is one of the 
most logical ways to control the lights, and an increas 
in its use may be expected in the future. Proper high 
way lighting is costly, but when the benefits derived ar 
considered, including the reduction secured in fatali 
ties and accidents, it may be seen that it is desirable 
from the standpoint of safety and perhaps also from that 
of economy. 











are at Memphis, and the other 
Girardeau, Thebes, Cairo, and 
tively. 


The remaining St. 
Te Mississippi River rises in 


tance varying from time to time with 


the waterway. Twelve hundred and seventy miles 
from its mouth, and six miles above the northern bound- 
ary of St. Louis, the Missouri joins the Mississippi, 
almost doubling its flow (Fig. 1). At Cairo, where the 
Ohio River enters, the volume of flow is nearly doubled 
In its upper sections the Mississippi is a cutting 
river; in the neighborhood of St. Louis it alternately 
scours and deposits material; and toward the mouth it 
builds land from sedimentary deposits. The resulting 
foundation conditions in many instances have influenced 


again. 


the type of bridge chosen, as well as 
the methods of construction em- 
ployed. 

On the Mississippi the upper limit 
of navigation occurs at the Washing- 
ton Avenue Bridge in Minneapolis. 
Here the river has a low-water depth 
of 6 ft, the project depth of the navi- 
gable channel from Minneapolis to 
the northern boundary of St. Louis. 
At St. Louis the channel increases 
to 9 ft for a width of 300 ft, and con- 
tinues with these dimensions as far as 
Baton Rouge, the upper limit of 
deep-water navigation. From there 
to the head of the passes through 
the delta, an existing project provides 
for a channel 35 ft deep at low water 
and 300 ft wide, to be maintained by 
dredging. 

At each of these places the channel 
requirements are reflected in the over- 
water clearances required by the War 
Department in the bridges already 
builtor projected. At St. Louis clear- 
ance requirements are determined by 
the Eads Bridge, which has 48 ft of 
vertical clearance over high water and 
4020 it width of opening. Below this 
point the clearances increase at Cape 
Guardeau, Thebes, Cairo, Mem- 
phis, and Vicksburg; and for a pro- 
poscc structure at Baton Rouge, just 
abov the limits of deep-water navi- 


T= opening on December 16, 1955, of the new 
cantilever bridge across the Mississippi at New 
Orleans marked the completion of the eleventh mayor 
crossing between St. Louis and the Gulf. Four of 
these major bridges are situated in St. Louis, two 


ly. The arched Eads Bridge at St. Louis, com- 
pleted in 1874, was i the first to be constructed. 
: uis structures are made up of 


the northern part of Minnesota and winds about 
2,560 miles to the Gulf of Mexico, the exact dis- 
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Some Features of the Mississippi Bridges 


Foundation Conditions Vary Widely for Mayor Crossings Between St. Louis and the Gulf 
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simple spans and the Cape Girardeau Bridge uses 
continuous spans, but the other Mississippi crossings 
all employ the cantilever principle, with ingenious 
variations in some cases. This article, which sup- 
plements Mr. Engel’ s previous article, “Construction 
of the New Orleans Bridge,” published in the De- 
cember 1935 issue, illustrates the structural advances 
made in the past sixty years, as well as the progres- 
sive deterioration of foundation conditions and increas- 
ing demands of navigation encountered toward the Gulf. 


gation, the War Department was willing to approve a 
vertical clearance of 65 ft and a width of 770 ft for the 
principal cantilever span. Finally, deep-water naviga- 
tion at the site of the New Orleans Bridge necessitated 
a clear opening of 750 ft for the main span and a clear - 
ance of 135 ft above high water in its central part. 


THE STORY OF THE EADS BRIDGE 


The Eads Bridge at St. Louis, shown in Fig. 2 (a), 
was the first of the major bridges to be constructed. It 
represents the first use of steel in a large bridge, and the 
first use of compressed-air caissons in the construction 
of large bridge piers in this country. The bridge stands 
today as an enduring monument to the ability of James 


B. Eads, M. Am. Soc. C.E. 

Captain Eads was first identified 
with the project in 1867, as chief 
engineer of the St. Louis and Illinois 
Bridge Company, which planned to 
build a crossing for combined railroad 
and highway traffic. Drama was in- 
troduced at once by the activities of 
a rival bridge company under the 
leadership of a certain L. B. Boomer. 
Hoping to destroy public confidence 
in Captain Eads’ plans (which called 
for three arch spans of about 500 ft 
each) and thus to make financing diffi- 
cult, the Boomer Company called a 
convention of engineers at St. Louis 
to express by resolution “‘their un- 
qualified disapprobation of spans of 
500 ft” and to advocate instead the 
use of truss spans less than 350 ft 
in theclear. Captain Eads thereupon 
demonstrated very clearly that steel 
arch spans of over 500 ft were both 
feasible and economical. 

His intention to carry the founda- 
tions to a depth of over 100 ft below 
water level in order to reach rock 
was also criticized. It was argued 
by his opponents that economy de- 
manded very much shallower piers, 
embedded only deep enough to pre- 
vent scour from reaching their bases. 
But thirty years of experience with 
the Mississippi had convinced Cap- 
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tain Eads that the river bottom at St. Louis was un- 
reliable. He had observed that a flood from the Mis- 
souri, when the Mississippi is low, leaves deposits of 
mud and bars which disappear in a joint flood, some- 
times scouring in the presence of a temporary obstacle to 
a depth of 100 ft. He therefore insisted on rock founda- 
tions, and his good judgment was attested by the fact 
that pier excavations revealed the bedrock to be water 
worn, showing that it had been exposed to river scour. 

For sinking these deep foundations, Captain Eads 
decided upon the use of caissons with compressed air. 
Compressed air was first used in a shaft by Triger in 
1841 to reach a vein of coal on a sandy island in the Loire 
River, France. In 1854, Brunel had used air at 40-Ib 
pressure in constructing the center pier of the Royal 
Albert Bridge at Saltash, England; while in 1859, 
Fleur Saint Dennis had 
approached modern 
practice more closely in 
the foundations for the 
bridge over the Rhine at 
Kehl. Even at Kehl, 
however, the largest cais- 
son was only 77 by 23 ft, 
and extended only 66 ft 
below high water. In 
proposing the pneumatic 
method for the much 
larger work at St. Louis, 
Captain Eads was forced 
to explain his reasoning 
in detail and to improve 
upon European practice. 

In the actual construc- 
tion of the Eads Bridge, 
the caisson for the east 
abutment was carried 
110 ft below ordinary 
water level. This is so 
close to the practicable 
limit for men working 
under compressed air 
that there were 28 cases 
of bends and one death 
in spite of constant medi- 
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cal attention. The piers consist from 
the very base of almost solid stone 
masonry, largely limestone with some 
granite, so that the arch thrusts act 
directly upon stone resting on bedrock 
in the river. 

Since the arches of the Eads Bridge 
were to have fixed ends, they involved 
a theoretical analysis unusual for the 
time. The chords of the arch trusses 
consist of chrome-steel tubes, built 
up of segments like staves of a barre! 
and bound around with metal sheeting 
The contractors for the steelwork ob. 
jected strenuously to Captain Eads 
demands for careful workmanship and 
accurate testing, and much of our good 
modern practice in these matters must 
be attributed to the rigid standards 
set by Captain Eads at that time. 

Erection of the arches was accom 
plished by constructing towers over the 
piers, from which suspension cables 
sustained the cantilevered ribs ap.- 
proximately at the third points, as 
shown in one of the photographs. When erection had 
proceeded to these third points, secondary masts wer 
erected there to sustain a minor system of suspension 
cables for an extension of the cantilever erection. The 
elevations of the ribs were adjusted during erection by 
varying the cable tensions in this indeterminate system 
In view of the absolute accuracy required, the contrac 
tors refused to accept the responsibility for inserting the 
closing members at the crown in the erection of the first 
arch span. 

As Captain Eads was then in England with lung 
trouble, worn out by his engineering and financial bat 
tles, much of the responsibility fell upon his two assist 
ants, Edward Flad and the late Theodore Cooper, 
Members Am. Soc. C.E. When the closing members 
proved to be too long for the gap left by summer tem 
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CLOSING THE CANTILEVER OF THE THEBES Bripce, Marcu 31, 1905 


peratures, Colonel Flad attempted to shorten the half 
arches by packing them in ice. This failed to produce 
the desired result, and it was found necessary to follow 
the suggestion of Captain Eads, and insert adjustable 
tubes with screw threads, which were later opened to the 
correct length. 

Although most of the anxiety of financiers was over- 
come with the closing of the first arch and new loans were 
then effected to complete the bridge, Captain Eads en- 
countered further difficulties. On January 16, 1874, 
after most of the arch steel on all spans had been erected, 
Theodore Cooper recorded in his diary the discovery of 
fractures at the couplings of two tubes in the bottom 
chords of the ribs of the west arch span. When Captain 
Eads received word of this he reviewed his calculations 
with anxiety to see if some factor had been neglected, 
but presently came to the conclusion that these fractures 
had resulted from a temporary excessive tension in the 
erection cables caused by falling temperature. This 
had produced an overstress at the couplings of the two 
bottom-chord members of the indeterminate system. 
He ordered the broken tubes stayed and replaced, and 
the damage was completely repaired by March. 

The bridge was opened on July 4, 1874. Its total cost 
was $6,500,000. On account of the many difficulties 
encountered, this cost was very much higher than had 
been originally estimated. 


LATER BRIDGES OVER THE LOWER RIVER 


The other three bridges over the Mississippi at St. 
Louis are simple truss spans, founded on rock just as is 
the Eads structure. The next bridge constructed in 
point of time was the Merchants’ Bridge, of which the 
late George S. Morison, M. Am. Soc. C.E., was chief 
engineer. This crossing, providing double-track rail- 
road facilities, was opened in 1890. Mr. Morison was a 
pioneer in the construction of important bridges over the 
Missouri, Mississippi, and Ohio rivers, and has to his 
credit the earlier Memphis Bridge over the Mississippi 
as well as this crossing at St. Louis. The Merchants’ 
Bridge set the precedent for the type of construction 
used in the later St. Louis bridges, employing simple 
through-truss spans of 503-ft horizontal clearance in- 
stead of the more complicated though more beautiful 
arches of the earlier structure [Fig. 2(4)]. These simple 
spans also provide clear passage over a greater width 
for river traffic, thus satisfying the navigation interests, 
which did not discover to what an extent arch spans 


would restrict shipping until the Eads Bridge was actu- 


ally under construction. 

Just downstream from the Merchants’ Bridge is the 
McKinley Bridge, of which Ralph Modjeski, M. Am. 
Soc. C.E., was chief engineer. Opened in 1910, it pro- 
vides both railroad and highway facilities. This struc- 
ture, which consists of three main simple spans [Fig. 
2 (c)|, each with a 500-ft horizontal clearance, is an 
example of changing practice in the design of piers. The 
foundations are carried to solid rock but the pier foot- 
ings are of concrete, and the shafts of concrete faced 
with limestone, as compared with the solid stone masonry 
piers of the Eads Bridge. 

The Municipal Bridge at St. Louis [Fig. 2 (d)], com 
pleted in 1912, is used by highway traffic only. Its 
substructure is founded on rock. 

Rock foundations at Cape Girardeau, 130 miles below 
St. Louis, were used to advantage by John L. Harring 
ton, E. E. Howard, and the late L. R. Ash, Members 
Am. Soc. C.E., in designing two 671-ft continuous spans 
for the highway bridge completed in 1928 at this point 
[Fig. 2 (e)]. Rock was found 70 ft below low water. 

For the Thebes Bridge, which was opened in 1905, 
rock foundations were also available. A cantilever de- 
sign with a 671-ft main span was used here for simplicity 
[Fig. 2 (f)]. Itis interesting to note that the principal 
span was completed without falsework by erecting the 
halves of the suspended span as extensions of the canti- 
lever arms and joining them at the center. One of the 
photographs shows this operation in progress. Special 
adjusting wedges were used in the top and bottom chords 
at the end of each cantilever arm, and when the two 
halves of the span were about to be joined in the center, 
the wedges were gradually withdrawn until the proper 
connection was made. Frederick C. Noble, M. Am. Soc. 
C.E., and Mr. Modjeski were chief engineers for the 
Thebes crossing, which is a double-track railroad bridge 
The deepest pier reaches rock at 88 ft below low water. 
The main pier footings are of concrete, and the pier 
shafts are faced with limestone and granite. 

On the Mississippi, the southernmost limit for rock 
foundations seems to occur at Thebes. For thus reasoa 
the cantilever type of long-span construction prevails 
in the remaining bridges to the Gulf, at Cairo, Memphis, 
and Vicksburg, as well as in the projected structure at 
Baton Rouge and in the crossing at New Orleans. + he 
cantilever principle is employed with ingenious variations 
in the Thebes, the Cairo, and the two Memphis bridges. 
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W several fairly long spans are 
d over a considerable width 
; + ver, it is of course possible to 
everal cantilever bridges end 

In this case it is some- 
time. economical to employ a com- 
inchor arm for two flanking 
nded spans. Several possible 
combinations employing this idea 
are illustrated in Fig. 2. Thus, 
the Cairo Bridge is in effect three 
cantilever bridges merged into one 
by the use of two common anchor 
spans; the Thebes crossing also 
employs two spans for this com- 
mon purpose but has a different 
end treatment; and the two Mem- 
phis bridges each employ only one 
long span intended to support 
flanking suspended spans. 

The Cairo Bridge [Fig. 2(g)], a 
highway structure, was completed 
in 1929 with J. A. L. Waddell and 
Shortridge Hardesty, Members 
Am. Soc. C.E., as engineers. The 
piers were carried 90 ft below 
low-water level and founded in 
very coarse sand, although a layer of hard clay occurs 
some distance above. 

At Memphis, a layer of hard blue clay at a maximum 
depth of 96 ft below low water was the foundation ma- 
terial used by Mr. Morison, chief engineer on the con- 
struction of the first railroad crossing opened there, in 
1893 [Fig. 2(h)]. Borings made at the site of the later 
Harahan Bridge, just 200 ft upstream from and parallel 
to the earlier structure, disclosed no bedrock even though 
borings were carried to a depth of 200 ft below low-water 
level. Mr. Modjeski, chief engineer for the new bridge 
opened in 1916) therefore decided upon the use of the 
same stratum of hard blue clay for the foundations. 
Pneumatic caissons were used. The deepest pier is 
founded ai a depth of 94 ft below low water. Pier foot- 
ings are of concrete and shafts are faced with granite. 
rhe Harahan Bridge has a principal cantilever span of 
790 ft [Fig. 2 (¢)], with double railroad tracks in the 
center and highway lanes outside the main trusses. 

Continuing south from Memphis, foundations become 
progressively more difficult. In the combined railroad 
and highway bridge at Vicksburg [Fig. 2 (/) ], completed 
in 1929 with Harrington, Howard, and Ash as engineers, 
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THE HARAHAN BRIDGE AT MEMPHIS 


the piers were carried by means of compressed-air cais- 
sons to a depth of 110 ft below low water, where they 
were founded in sand. Here, as well as at the site of 
the proposed Baton Rouge Bridge and at the New 
Orleans crossing, the foundations are in ground built up 
by the river. Under such circumstances the cantilever 
type of structure is obviously advantageous, since it 
permits minor settlement of the supports without af 
fecting the stresses in any of the members. 


THE NEW ORLEANS BRIDGE 


Although a crossing at New Orleans had been con- 
sidered for a long time, it was not undertaken until 
recently, in part because of the hazards of construction 
and the clearances required at the site, which combined 
to make it a costly project. The final choice of a high- 
level bridge with 135-ft vertical clearance over high 
water [Fig. 2(k)] was reached only after studies had 
been made of tunnels, low-level bridges, and various 
high-level structures similar in type to the present one. 

This bridge consists of a 790-ft main cantilever span 
and two 528-ft anchor arms, with added simple spans 
over the river and steel trestle approaches. It provides 
facilities for two railroad tracks in the center, with two 
18-ft roadways and sidewalks cantilevered outside the 
main trusses. Since high water on the river is well 
above ordinary ground level at New Orleans, the re- 
quired clearance combined with the slight railroad grade 
has made the structure almost 4'/, miles in total length. 

The river piers, which extend 170 ft below Gulf level, 
were founded in good sand by means of open-dredged 
caissons with sand-island protection. The suspended 
span of the cantilever was erected by proceeding out 
ward from the cantilever arms to closure at the center 
of the main span. The cost of the finished bridge was 
about $13,000,000, and Modjeski, Masters and Case, Inc., 
were the engineers. 

It is significant that modern engineering planning and 
the accumulated experience of the last half century 
have lessened the drama so common in the earlier days 
of bridge building, permitting projects of considerable 
hazard to be completed according to a definite schedule 
and within an accurately predetermined cost. 
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Treatment and Recovery of Sulfite Waste 


A Survey of Ways to Alleviate Stream Pollution and Possibilities for Profitable Use of the Liquor 
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r NHE problem of disposal of in- 
dustrial wastes has been solved 
in many instances by the pro- 

duction of a by-product which has 
brought a profit to the industry. It 
is possible that the wastes from sul- 
fite pulp mills may eventually be 
treated in such a manner that they 
also will be an asset rather than a 
liability. All true conservationists 
hold this view but realize that more 
study is required before an economi- 
cal use of many waste products can 
be developed. With the produc- 
tion of many tons of sulfite pulp per 
year and the corresponding produc- 
tion of wastes, it is necessary that 
the market for the treated waste be 
large. 

Alleviation of stream pollution 
can never be, in the long run, as eco- 
nomical as the use of the wastes 
themselves. Moreover, it is not a 
reasonable policy to dismiss the 
problem until a full solution of it has 


Sulfite pulp and paper is made by chemically digest- 
ing, under pressure and at a high temperature, clean 


Y igi wed TIVE means for the disposal 
of sulfite wastes is much desired 
today by sanitary engineers who seek 
alleviation of stream pollution. Tests 
indicate that ponding and aeration will 
give some relief by effecting a material 
reduction in biochemical oxygen demand. 
An effective method for profitable re- 
covery of sulfite liquor would be very wel- 
come to the pulp and paper industry, 
which witnesses a daily loss from blow 
tanks, screens, and washers of 2,000 gal 
of sulfite liquor per ton of pulp produced. 
Many patents have been issued for proc- 
esses for the recovery and utilization of 
the liquor, but none has proved economi- 
cally attractive to the industry as yet. 
This article, abstracted from Professor 
Merryfield’s address before the North- 
west Stream Pollution Conference at 
Lewiston, Idaho, on May 15, 1935, ts 
the result of a study of the past ten 
years’ literature on this subject. 


are driven out from the digester into 
the blow pits, which are equipped 
with perforated false bottoms to 
drain the liquor from the fibers. 
The drained-off liquor is known as 
waste sulfite liquor. The fibers are 
then washed for a period of a half- 
hour or so, to displace the sulfite 
liquor still surrounding them. [p 
many mills this washing is done with 
the white-water wastes drawn from 
other parts of the mill. The sulfite 
liquor proper, however, is never re- 
used but finds its way to the sewer 
outlet and into the river. Some 48 
per cent of the wood used in this 
process is dissolved out during di- 
gestion and appears as waste in the 
liquor. The total solids content of 
the sulfite waste varies from 84,000 
to 130,000 ppm, depending upon the 
particular digestion period and the 
mill. 

In one test in which the total 


been guaranteed. solids content was 116,900 ppm, the suspended solids 


were 81 ppm and the dissolved solids, 116,800. In this 
same sample 104,900 ppm was combustible matter and 


chips of hemlock, spruce, and white fir woods. As 12,000 ppm, non-combustible. 


shown in the graphic flow chart, Fig. 1, the chips are 
fed into a large, brick-lined, pressure digester along 
with a solution of sulfurous acid and calcium acid sulfite. 


Steam is used inside the digester to 


pressure. The chemicals dissolve the lignins, poly- 
saccharids, and resins from the cellulose surrounding 
the fibers and leave the latter practically untouched. 
At the end of the digestion period, the liquor and fibers 
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The 20-day biochemical oxygen demand (B.0.D. 
varies from 16,000 ppm to around 25,000 ppm (Fig. 2) 
The differences in B.O.D. that exist between sulfite 


provide heat and liquors may be due to the fact that it is almost impossible 


to obtain this liquor undiluted with some wash water, 
since mills do not make a practice of blowing their 
liquor and fibers into dry blow pits. The initial oxygen 
demand of the sulfite liquor is much higher than that of 
sewage (Fig. 3), in all probability because of the rapid 


Acid - wood Chips OXidation of loosely combined substances and dissolved 















































gases. The amount of liquor discharged per ton of pulp 
Oeste’ produced varies from 1,600 to 2,500 gal; a fair figure for 


Wash Water rough estimates would 

be 2,000 gal per ton. 

on ae Screens Decker The amount of material 

N | | that must be oxidized 

Steam bse \) : is approximately one 
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stream is actually greater than the B.O.D. indi- 
The determination of the B.O.D., however, will 
possible approximate minimum estimates of the 
tity of oxygen used up in the stream. 
(ie industry itself is fully cognizant of the problem, 
since every day each plant records through its chemist 
this great quantity of lost material. With the probable 
future expansion of the sulfite pulp industry in the North- 
west because of the availability and cheapness of the 
raw material, the problem of what to do with the waste 
from the point of view both of pollution and of recovery 
should be of paramount importance to the sanitary engi- 
neer in this region. 


PONDING AND AERATION REDUCE STREAM POLLUTION 


Alleviation of stream pollution is of most immediate 
importance to the sanitary engineer. At the present 
time there is no known process for the treatment of 
sulfite waste which will produce an effluent comparable 
to that from domestic sewage in modern plants. In the 
treatment of large quantities of wastes, high in dissolved 
matter (about 100,000 ppm), it is obvious that the 
ipplication of large quantities of chemicals would be 
required to secure precipitation. In some way oxygen 
must be supplied to the waste before it enters the stream. 

Ponding and aeration, then, are indicated as the way 

) secure immediate relief. Extensive tests have been 
carried out in Wisconsin (Special Report, Department of 
Sanitary Engineering, University of Wisconsin, January 
1927) on ponding, spraying, and cascading sulfite waste 
liquor. The following excerpts are from this report: 

“1, Ponding and aeration of the waste [sulfite liquor] 
will effect a very material reduction in its oxygen de- 
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2. BrocHemicaL OxyGEN DEMAND OF OREGON PULP AND 
PAPER MiLt WASTES 
rom Tests Conducted in 1933 at the Engineering Experiment 
Station of Oregon State College 


mand, preliminary tests indicating 76 to 92 per cent re- 
luctions in '/,- to 5-day demands. These reductions 
are believed to be higher than will be obtained with con- 
tinued treatment. 

*. Mechanical aeration, such as provided by the 

Bassley-spray device, will also reduce the oxygen de- 
mand of sulfite waste liquor, tests indicating from 34 to 
0 per cent for 1- to 5-day demands. 
(he initial oxygen demand is probably due in 
arge part, if not entirely, to direct rather than biological 
oxidation of the most unstable constituents of the 
wastes, such as free or loosely combined sulfur dioxide. 

t. Ponding, particularly where large storage ca- 
s possible, avoids intense periodic stream pollu- 
tion by the waste, and provides an opportunity for partial 
“usiaction of the oxygen demand. Where sufficient 
iilable, the cost is nominal. 
he ultimate solution of the sulfite waste liquor 
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SULFITE IN LigvuOR DISCHARGED FROM AN OREGON PuLP MILL 
INTO WILLAMETTE RIVER 


problem lies in utilization as a fuel or in the manufacture 
of valuable by-products rather than in treatment.’ 

Recommendations are also offered in the report. 
following are of general interest: 

“1. Ponding of the sulfite waste liquor should be 
practiced where feasible, prior to discharge into streams. 

“2. Cooperative research should be conducted by 
the pulp and paper industry to develop better methods 
of washing the sulfite pulp, thus preventing excessive 
dilution of the spent liquor from the digesters, as an 
initial step in providing recovery systems for economical 
utilization of the waste liquor.” 

In a later report from the same source (1931), pond- 
ing and aeration were suggested as a means of reducing 
the oxygen demand. 

Laboratory tests conducted by M. J. O'Dell and 
A. Z. Greenlaw, Jun. Am. Soc. C.E., at the engineering 
experiment station of Oregon State College led them to 
draw the following conclusions (Paper Trade Journal 
for August 23, 1934): 

“Under properly controlled conditions, ponding and 
aeration will greatly reduce the biochemical oxygen de- 
mand of sulfite liquor. Such a reduction would accord 
ingly diminish the demand of this waste for the oxygen 
in the stream, and thereby eliminate part of its pollu 
tional effect. 

“Aeration is a simple treatment for sulfite liquor 
wastes, and is considered to be economically feasible. 
Although ponding is not an ultimate solution to the 
sulfite mill waste problem, it might be used temporarily 
during periods of low water when the river is unable to 
carry the pollutional load of the sulfite liquor.”’ 

Ozonization was suggested in the Pacific Pulp and 
Paper Industry for December 1931, as a method of rapid 
oxidation. Cost data from experimental work have been 
worked out, but it has been generally conceded that the 
production of ozone under present methods is uneconomi- 
cal for full-sized plants. 


The 


USES FOR RECOVERED SULFITE LIQUOR 


The pulp and paper industry, and those closely con- 
nected with it, have studied this problem of treatment for 
many years. To date more than 1,500 patents have 
been issued for the recovery and utilization of the waste 
liquor. This indicates not only general recognition of 
the tremendous daily loss, and energetic effort on the 
part of the industry and its chemists to seek a solution, 
but also the peculiar difficulty of the problem from an 
economic point of view. 

It is not to be understood, however, that there is no 
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solution. In the light of modern technic, treatment 
processes probably can be developed, but all will re- 
quire the outlay of large sums of money before results can 
be obtained. Should a process be perfected whereby a 
profit could be made, the industry would undoubtedly 
use it, and the problem of pollution would disappear. 
The review of the uses of sulfite liquor prepared by 
W. E. B. Baker and G. K. Spence for the Sanitary Water 
Board of Pennsylvania and submitted in June 1932 is 
pertinent and is abstracted in the following paragraphs: 

1. Binding Materials. The liquor in concentrated 
form has been used as a binder in coal or briquettes and 
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in the building of roads. The binding strength is low, 
however, and wherever the dark color of the liquor is 
detrimental, it cannot be used. This outlet could only 
absorb a relatively small fraction of the liquor available. 

2. Gums, Adhesive, and Sizing Materials. The bond- 
ing strength of the liquor can be increased by concen- 
trating and modifying it, but the great objection of color 
remains. Furthermore, the adhesive strength is less 
than that of starches and dextrins. 

3. Tanning Materials. The liquor has been used in 
tanneries for drumming in excess tanning material. 
However it cannot be used as a primary agent as it gives 
an undesirable color to the leather. Again, only a very 
smull part of the available liquor could be so used, even 
if it were applicable to every type of leather manufacture. 

4. Alcohol and Yeast. Of the 22 plants in Scandi- 
navia that produced grain alcohol from sulfite liquor 
during the War, only two now produce it. The war time 
activity was caused by the high cost of gasoline. The 
two plants still in operation are manufacturing alcohol 
as a beverage. Some of the plants turned to the manu- 
facture of yeast, by a modification of the procedure. 

5. Fodder. There seems to be a possibility for the 
utilization of the liquor in the production of fodder for 
cattle. A distinction, however, must be made between 
what is possible and what is practicable. Cattle consume 
great quantities of foodstuffs per unit weight, and man 
consumes a considerable poundage of cattle per annum. 
If satisfactory procedures were developed for using the 
liquor as cattle food, a large amount could be consumed. 

6. Fertilizers. Agriculture is probably the only 
industry large enough to absorb all the liquor produced. 
The return of the material (lignin bodies) to the soil, 
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their point of origin, is logical providing it can be cone 
economically. In its present form it doubtless w iyJq 
not prove nearly as effective as, for example, if it were 
reconverted into lignin in gel form, which has heen 
proved possible, so that it would have the property of 
holding the rainfall much more effectively than does the 
ordinary soil. At the same time the slow reactions that 
take place when wood decays in the presence of sojj 
could go on in a manner substantially analogous to that 
in progress in woodland areas where decayed foliage and 
debris help to provide eventually a rich tillable soil. 

It is true that many angles of this question are worthy 
of investigation, and it is likewise true that nothing has 
been developed thus far which would justify or make 
economically sound the construction of a sulfite-liquor 
by-product plant to turn out fertilizer or fodder. The 
reason appears to be that no single manufacturer js 
sufficiently large to cope with the problems involved. 
There are basic problems which may well merit the 
attention of those departments of our government 
which have the facilities, personnel, and influence to 
undertake a solution. The national government and 
the state governments have departments of agriculture 
and forestry which are the logical organizations to attack 
this problem in such a manner that the greatest good 
for the greatest number can be realized. 


MAKING SULFITE LIQUOR AVAILABLE AS FUEL 
4 


Before sulfite liquor can be used successfully as a fuel, 
it must be concentrated to reduce its bulk. The solution 
of this problem, involving economic heat balance in the 
evaporation of the liquor, has been hastened by the 
production of stainless steel and by the development of 
high-velocity evaporators, which offset severe corrosion 
and formation of scale in the evaporators. In order to 
obtain the required capacity, it is necessary to use expen- 
sive, rapid-circulation evaporators with great differences 
in temperature between the material evaporated and 
the heating agent. In order to secure the necessary high 
pressure, steam must be used. The exhaust steam from 
the evaporators, and the steam evaporated from the 
liquor can be used in the digesters. While sufficient 
steam can be generated in this way, the concentrated 
liquor might not have wide use as fuel for the generation 
of power and steam in the Northwest, where hog-fuel 
and waste wood are cheap. 

It is known that one mill in Washington is concentrat. 
ing its liquor by the spray process. Also, the Robson 
process of pressure evaporation and combustion is used 
by the West Virginia Pulp and Paper Company. De- 
tails as to efficiency and costs are lacking. 

The installed cost of equipment ranges from $700 to 
$1,500 per ton of plant capacity. The variety of patents 
issued for the purpose of making sulfite liquor into fuel 
as yet have not made the industry particularly anxious 
to use them. However these processes are undoubtedly 
possible and in certain instances may be economical. _ 

To summarize, it is evident that the problem of dis 
posal of sulfite liquor looms large in the industry and 
among sanitary engineers. The best opportunities or 
such disposal seem to be utilization as cattle fodder, 
fertilizer, and fuel, considering the need for economy and 
the large quantities of liquor produced. 

Plant-size tests on ponding and aeration are neces 
sary before any generalization can be made as to the 
efficiency of these methods in reducing the oxygen de 
mand. Ponding has the additional advantage o! res 
lating the flow of liquor into the receiving stream, thus 
preventing the evils of batch disposal, the method gene 
ally practiced at the present time. 
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Engineering and Architecture 
Should Not These Two Ancient Professions Speak the Same Language? 


By J. K. Fincu 


Member American Society or Crvit ENGINEERS 


Renwick Proressor or Crvit ENcineerinc, Cotumara University, New York, N.Y. 


generally regards his rela- 

tionships with the other 
branches of engineering—mechani- 
cal, mining, metallurgical, chemical, 
and electrical—as far closer than 
any possible liaison which may exist 
between his profession and that of 
the architect. As the members of 
these other divisions of engineering 
speak the same language, a meeting 
of minds is easily secured. On the 
other hand, the architect is supposed 
to rave about form and color and to 
exhibit those peculiar habits of 
mind, speech, and dress that are said 
to mark the artistic temperament. 
But as a matter of fact, there are 
many reasons why civil engineering 
should be more closely related to 
architecture than to any of the other 
branches of engineering. 

The truth of this statement can 
easily be demonstrated. The civil 
engineer and the architect, even to- 
day, occupy the same field—they 
are both structural designers and 


T sce the civil engineer 


members of the construction industry. This industry 
differs greatly from those related to the other engineering 
groups in that it secures the materials of construction 
from the so-called material engineers—mining, metal- 
lurgical, and chemical—and utilizes not only man power, 
but also the products of power engineering, that is, 
mechanical and electrical power and appliances. The 
industries represented by material and power engineering, 


i i engineer-architect of earlier 
times, under the comprehensive 
title of master builder, erected the great 
temples of Egypt and of Greece; built 
the monumental Roman aqueducts, of 
which the Pont du Gard is an eloquent 
reminder; produced the unique fortress- 
home of medieval times; and developed 
the daring skeleton-stone construction 
and the lofty vaulting of those masterpieces 
of earlier construction, the Gothic ca- 
thedrals. During the Renaissance, how- 
ever, engineering and architecture began 
to draw apart, and during the last 
hundred years have followed divergent 
techniques to such an extent that in 
methods, viewpoints, and ideals they no 
longer speak the same language. After 
an interesting historical summary, Pro- 
fessor Finch prescribes for architects a 
study of modern materials and construc- 
tion methods, and for engineers, greater 
attention to esthetic elements in design. 
The article is abstracted from an address 
given before the Junior Branch of the Me- 
tropolitan Section on November 26, 1935. 


in producing consumers’ goods, share the peculiar prob- 


lems of design for mass production and of distribution 
and marketing which are a characteristic of production 
industries. On the contrary, the construction industry is 
a business of capital goods, having very different char- 
acteristics and problems. Many of these are common 
to the civil engineer and architect, but not to the other 


engineering branches. 


From the standpoint of history, we would again expect 
to find the civil engineer and the architect 
close friends rather than to find them, as 
we frequently do, at loggerheads. Archi- 
tecture and what we now call civil engineer- 
ing are among the oldest professions, 
whereas the branches of engineering other 
than civil are of comparatively recent 


possess one of the strongest of all 
ties, that of a common ancestry. 
This cannot be said of the relation- 
ship between civil and most of the 
other divisions of engineering. 

When the architect complains of 
the civil engineer as the originator 
of so much of the ugliness of the 
modern world, and when the engi- 
neer counters with the charge that 
the architect is a soft-headed 
dreamer who spends money for 
beauty which is only skin deep, we 
should recognize that a family scrap 
is on. But family bickering may 
often be bitter, and the question 
may well be asked: ‘What has 
caused this mutual lack of respect? 
Why should two professions which 
are the principal members of the 
same industry and have a more or 
less common history, fail to agree ?”’ 

The answer may be given in one 
word—technique. A common tech- 
nique has held all engineers to- 
gether in one family. Since the 
architects did not adopt it too, 


they remained outside, and civil engineering and archi- 
tecture drew apart. While this new technique was being 
developed in the engineering field, what many engineers— 
and architects as well—believe is a narrow and unprogres- 
sive veiwpoint developed in architecture. 
to widen the gap. 
the skin, have developed with diametrically opposed 
methods, viewpoints, and ideals. 


This helped 
Thus two professions, sisters under 


THE MASTER BUILDERS OF EGYPT 


Let us consider for a moment the methods and view- 
points of the two professions during that long period 
when they were one. 
to review briefly the early history of civil engineering 
from its birth in the fertile valleys of the Nile in Egypt 


In doing this, it will be n 


and its development in the Tigris-Euphrates Valley in 


what the British forces in the Great War called Mespot. 
One of the accompanying illustrations 
shows what is probably the earliest title 
for the civil engineer—architect of those 
early days. The open mouth signified ‘‘he 
who speaks’’; the owl perhaps even in those 
days symbolized knowledge, or authority; 
while the stilt-like character, probably a 
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Two of them—chemical and elec- 
cngineering—are hardly fifty years 
il are developments not of the engi- 
field, but of scientific discovery. 
cngineering and architecture have a 
| over fifty centuries of service to 
And, most surprising of all, for 
orty-five of these fifty centuries 
re a single profession. They thus 


scaffolding support, meant ‘“‘construction’’ 
—thus, ‘‘he who speaks with authority on 
the work of construction,’’ or the master 
builder. 

In Fig. 1 is given in outline what I have 
called the engineering family tree, although 
there are several almost completely separate 
lines of descent. The engineering—architec- 
tural relationship, however, is clear. It 
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Earty Doric Cotumns, Anout 540 B.C. 


Ruins of the Temple of Apollo at Corinth. Note Ponderous 
Caps and Heavy Proportions 


follows down without a break from at least 3,000 B.C., 
the ancient period of which we have been speaking, to 
about 1,500 A.D. When Greece carried the torch of 
civilization the master builder became the architekion, 
or arch-technician, high priest of the technical workers. 
This is evidently only another form of the master-builder 
designation. It included civil or military engineering 
(the only branches then existent) and also what we now 
know as architecture. When leadership passed to Rome, 
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the name of the master builder became architectus. 


Finally, after Western civiliza- 
tion had been almost snuffed out 
by invading barbarian hordes from 
the north, after centuries of strug- 
gle during which our barbarian 
ancestors gradually settled down 
and began to discover their heri- 
tage from classical times, there 
came the Renaissance. 
this latter period, the growth of a 
thousand years blossomed into re- 
markable achievement. But with 
it there came also gunpowder, an 
invention which, with cannon and 
stone cannon balls, was destined 
to blow the ranks of the master 
builders wide apart. 

For now the military engineer 
was in great demand, on account 
of the constant bickerings and 
struggles of the ruling classes, from 
king to petty noble and bandit 
chief. The military engineer be- 
gan to study the technique of cast- 
ing cannon, and the problems of 
powder, shot, and trajectory, which 
were little related to his ancient 
occupations. The earthwork fort 
was a development of this period, 
and was non-architectural. In the 
course of a century the military 
expert, becoming com- 
pletely detached from 
the ranks of the master 


builders, acquired a namie ENGINEER 


of his own from the 
medieval Latin term 
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ingeniator, which was used as early as the twelfth 
century in referring to the ingenious individual who 
constructed the portcullis, the drawbridge, and similar 
devices which formed a part of every well-equipped for- 
tress-home. The military ingeniator later became the 
military engineer. On the other hand, the construction 
expert, continuing to design buildings, palaces, and 
churches, was still referred to by the old Greek title of 
arch-technician, which was shortened to architect. 


EARLY CIVIL ENGINEERS HAD NO SCIENTIFIC TRAINING 


For some time, the man we now know as the ciyij 
engineer was more or less out of the picture. There was 
little public life, and professional practice was confined 
to meeting the military and building needs of the nobles, 
In some localities members of the monastic orders built 
a few bridges. When the demand finally did come for 
civil works, it was met not only by the new architects 
and (more frequently) by the new military engineers, 
but also by men of no previous training but of great 
inherent ability drawn from all ranks of private and public 
life. 

Nevertheless, many of the great French engineers of 
the seventeenth and eighteenth centuries continued to be 
members of the Academy of Architects as well as of the 
Corps des Ponts et Chaussées. But about 1750, John 
Smeaton, the British builder of the Eddystone lighthouse, 
dubbed himself civil engineer, and the last link in title 
between the architect and the engineer was severed. 

Summarizing these relationships, it is seen that the 
family tie between architect and engineer is a long one. 
Indeed many believe that the differences between the 
two cannot be very deep or fundamental. Not only as 
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late as the Renaissance but even up to the middle of the 
last century, the basic technique of the two professions 
was identical. They have thus used the same technique 
for something like 98 per cent of their recorded careers. 

What was this common technique, it may now be 
asked, which bound the two professions together in times 
past, and what changes took place to lead them so far 
apart? A few high spots in the practice and develop- 
ment of this technique may be illuminating. 

In early days there was, of course, no rational mathe- 
matical technique of design such as that which engineer- 
ing has developed during the past century. Structural 
design was based on actual experience with structures, 
and on an inherent structural sense. 


1 


RUILDING THE GREEK TEMPLES AND ROMAN AQUEDUCTS 


Consider the Greek temple. The basic structural 
elements involved here are, as in Egypt, the column and 
the lintel. Through practice, feeling for form, experi- 
ence, and intuition, more or less standard proportions 
were developed for columns. The early Doric columns 
were dignified but ponderous. Note the evolution of 
the Ionic type, moving towards slenderness and grace, 
as experience and knowledge gave the builders in- 
creased confidence. Greek columns were made about § 

Since the ratio : 


q’ which divides 


the pure compression pier from the bending-compression 
column of today, is in this same range, it seems evident 
that experience and intuition can arrive at rather close 
approximations. The Greek master builders, who even 
reinforced some of their beams with wrought-iron bars, 
clearly had some knowledge of the strength of materials 
as well as a keen structural sense developed beyond the 
purely qualitative stage. Thus the Doric column was 
iollowed by the Ionic, and later by the still more slender 
and graceful Corinthian. Intimate contact with ma- 
terials and a remarkable structural judgment made pos- 
sible the growth of a perfect art in stone. 

Now let us pass on a few hundred years to Roman 
times. A photograph shows the famous Pont du Gard, 
which carried the covered canal section of the Nismes 
aqueduct at grade over a valley of Southern France. Its 
heavy, massive lower arches are of 51 to 74-ft span. In 
my opinion this bridge, in its simple dignity and massive- 
ness, reflects more impressively the power and the 
achievement of Roman civilization than any other 
Roman work. And we must remember that all this was 
= without graphic statics, testing machines, or slide 
rules, 


to 12 diameters high. 


THE CATHEDRAL BUILDERS OF MEDIEVAL TIMES 


Now let us pass over about a thousand years and look 
at the work of the cathedral builders. Let us consider 
only the cathedral nave (Fig. 2)—a long hall with side 
aisles formed by filling in with glass the spaces between 
a series of stone “bents.’’ Note the plan of one of these 
bents. The elevation is shown in Fig. 3. Here the 
thrust of the main arch is carried by the flying buttress 
to the outer buttress, which in turn carries it safely to 
the ground. The characteristic flying buttress is a 
structural member. Even the finial on the buttress has 
ts structural function; it gives added weight to the but- 
tress to turn downward the thrust of the arch. 

If we should trace the history of this bird cage in stone 
back through earlier ages, we would find the idea of the 
clerestory lighting of the Gothic cathedral expressed in 
aucient Egyptian temples. We would follow the growth 
vaulting and the development, in the Romanesque 
period, of the Roman basilica type of structure, which 
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was revived as a suitable form for the early Christian 
Church. And finally we would arrive at the culmination 
of perhaps a thousand years of study and experience in 
this remarkable skeleton-stone construction of the 
Gothic builder. 

Henry Adams, in his book tracing the development of 
medieval and Gothic architecture from Mont St. Michel 
to Chartres, compares the cathedral spire to the spirit 
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Ionic COLUMNS OF ERECHTHEUM, ATHENS 


Showing the Development in Slenderness and Grace with 
Increasing Knowledge of Material and of Structural Form 


of man stretching his arms up to the heavens. He tells 
in wonderful prose of that age in which mankind sought 
peace, aid, and support in an appeal to the Virgin, in 
the glorification of woman. However, he neglects the 
fact that these beautiful works of man embody structural 
accomplishment as well as spiritual beauty. 

Similarly, we may follow the evolution of the stone- 
arch bridge through Roman and Renaissance times to its 
perfect solution in Perronet’s Pont de la Concorde. 
Faced with this problem today, the engineer of the 
twentieth century, with all his mathematical technique, 
could not have improved this masterpiece of 1791. It 
was designed by a man who knew the fundamentals of 
arch design and had a ‘‘feeling’’ for structure, but who 
designed by looks rather than by mathematics. Even 
today, with all our modern knowledge, we recognize many 
of these earlier works as the perfect achievements of the 
structural genius of a bygone day. 


DIFFERENT TECHNIQUES DEVELOP 


About a century ago, however, a far-reaching change in 
the technique of engineering design took place. In this 
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Tue Pont pu Garp, Part oF AN ANCIENT ROMAN AQUEDUCT 


This Massive Work Was Constructed in Southern France About 
the Beginning of the Christian Era 


movement the French were pioneers, the British added 
a very practical viewpoint, and the pressure of economic 
competition did the rest. Engineering and architecture 
began to draw further and further apart, for the architect 
did not follow the engineer in this new development. 

By the time of our Civil War, some 75 years ago, the 
engineer was testing materials—timber, stone, wrought- 
and cast-iron. He was able to analyze the stresses set 
up in the various parts of structures under the assumed 
load, and to proportion these parts by using safe working 
stresses based on the results of the material tests. De- 
sign, previously an art, was on its way to becoming largely 
a science. Scientific technique in design led to safety, 
economy, and standardization. We began to build 
both bigger and better bridges, and were able to train 
men who possessed little structural judgment, compared 
with the leaders of the earlier era, to do most of the 
engineering bookkeeping, that is, the detailed calcula- 
tions required in this scientific, standardized process of 
design. 

This process continues today. Every year a new 
scientific approach is developed for some step in the 
process of engineering design which has hitherto been a 
matter of structural judgment. The result is that the 
engineer today first analyzes the service, loading, and 
requirements of a structure, and then proceeds to develop 
the most economical structure to meet these needs. 
There is little ‘‘free will’’ in modern engineering design, 
which is looked upon as the inevitable result of a logical 
and scientific process over which the engineer exercises 
little control. To the engineer, the external shape or 
form of a structure is the product of a perfected process 
of creation which operates under economic and physical 
laws, whether it is esthetically pleasing or otherwise. 


ARCHITECTURE CONTINUES DESIGN BY LOOKS 


Where does the architect stand? In the first place, 
he did not follow the engineer in the development of this 
new scientific technique of design. He was conservative, 
and continued to design by “looks.’’ He was an artist, 
not an economist working through applied science. 

In the course of time he lost first-hand contact with 
structural evolution. He saw timber and stone replaced 
by steel and concrete, but was only an observer of the 
development of new standards for these new materials. 
He saw the arch replaced by the truss, but offered no 
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suggestions as to how the truss could be refined in {orm 
and grace. He became a victim of the artistic tempera. 
ment and began to see in the creation of beautiful fo-ms 
the sole end and object of architecture. Perhaps this 
reflected a defense attitude on the part of the architect. 
and a desire to set himself as far away from ugly, com. 
mercialized, utilitarian engineering as possible. A noted 
professor of architecture wrote in 1914: ‘We must think 
of true architecture, not as the development of economica! 
planning, not as the expression of construction, not as 
adherence to historic or contemporary precedent, but as 
the fundamental art of inventing and constructing objects 
that please by their intrinsic form and color, addressing 
itself to buildings in the largest sense of the word, whether 
inhabited or built only to be looked at, as triumphal 
arches, mausoleums, domes, towers, and spires.” He 
later naively remarks that the requirement that archi 
tectural objects must also be habitable causes “many of 
the difficulties in architecture!” 

Consider also the recent viewpoint of an architect on 
the history of his art: “It is the function of the historian 
of architecture to trace the origin, growth, and decline of 
the architectural styles which have prevailed in dif- 
ferent lands and ages .... Style is defined as character 
expressive of definite conceptions, as grandeur, gaiety, 
or solemnity .... Style is based upon some fundamental! 
principle springing from its surrounding civilization.’ 
Style “is not the result of mere accident or caprice, 
but of intellectural, moral, social, religious, and even 
political conditions.” 

Not a word here about the part which structural 
knowledge has played in the development of the architec 
tural styles. Not a word about the fact that earlier 
workers built well because they were in intimate contact 
with the selection, working, and use of their materials 
On the contrary, the modern architect is supposed to 
create beautiful forms on the drafting board. Structural 
support and construction are left to engineers. 


OUTWORN STYLES FOR NEW MATERIALS 
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stec! construction. It is not an accident that all the 
great styles in architecture—Classical, Romanesque, 
Got! c, Renaissance—were developed in the early days, 
when the architect, as well as the engineer, had first- 
hand information on materials, and was contributing to 
the advance of structural knowledge. 

[he architect differs from the engineer primarily in 
the emphasis he places on function, construction, and 
form the three elements of design. He subordinates 
construction, and even function, toform. The engineer, 
on the other hand, looks upon form as the final result 
arrived at through a scientific analysis of function, 
tempered with constant attention to economy. Any 
attempt to reconcile these two views seems hopeless. 
Yet, paradoxically, if both processes were perfect, the 
result in any particular case should be the same. As a 
famous American architect, Thomas Hastings, once 
remarked, ““‘A design which looks right invariably builds 
well and is economical.” 

Modern architects know that a perfect work of archi- 
tecture must be functionally suited to its purpose, and 
must use materials and methods of construction in a 
manner which will bring out the inherent possibilities 
or qualities of beauty which they possess. He is coming 
to rely less and less on ornament as a means of embellish- 
ing forms which are not suitable to their purpose, and to 
emphasize the simple intrinsic beauty of structures 
which are perfectly adapted. In short, the modern 
architect realizes that the production of perfect architec- 
ture requires a full 
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ing for centuries—building honestly, precisely, economi- 
cally, and usefully. The actual accomplishments of the 
new architecture, however, are not always appealing. 
Some of the new buildings are, to the engineer, still wilder 
visions than anything the past has produced. 
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Tue ARLINGTON MEMORIAL BRIDGE OVER THE POTOMAC 
The Double-Leaf Bascules Are of Steel Under a Metal Veneer 
Built to Simulate Masonry. Such Treatment Is Neither Struc- 
turally Nor Functionally Honest 


Furthermore, some of the radicals of modern architec- 
ture must be classed was iconoclasts, destroying the old 
rather than using it as an inspiration for the new. Let 
us hope that their well-meaning but sometimes ill- 
advised use of good material is but a passing fad. Let 
us hope that at last architecture will come closer to 
engineering, and will design buildings of a beauty which 
is only attained by the perfect adaptation of new ma- 
terials and modern methods of construction. 

On the other hand, the modern engineer is beginning 
to realize that “it is a narrow view of utility which 
neglects the utility of beauty.’’ Reasonable attention 
to esthetic considerations must be given in the design of 
certain engineering structures. There is usually con- 
siderable freedom of choice in proportion and form. 
In many cases great improvements can be made in the 
esthetic qualities of engineering design by slight changes 
which will entail little or no increase in cost. 


ENGINEERS SHOULD DEVELOP AN ESTHETIC SENSE 


It is unfortunately true that whereas the architect is 
at least attempting to develop a better engineering sense, 
the engineer has done little to develop a better esthetic 
sense. Engineers should try to prevent methods from 
dictating design; should give free play to their creative 
instincts; and should seek the most pleasing, as well as 
the most economical form which will meet their needs. 
They should remember the chief designer who says, 
when he looks over the young engineer’s final drawing, 
“That does not look right; better check over your calcu- 
lations.’ ‘“‘Looks”’ still play a part in engineering. 

It takes at least four or five years to make an engineer, 
but it also takes four or five years to develop that back- 
ground of good taste and artistic appreciation which is 
essential in the education of the architect. Thus there 
is still room for the two professions, and the answer to 
the problem of good design is to be found in cooperation 
rather than in conflict. Many modern engineering 
works demand some esthetic consideration, and the con- 
sulting architect of broad and sympathetic understanding 
should be called in to assist the engineer. Similarly, 
architectural construction must inevitably become more 
complicated structurally and will thus require analysis 
and design which only the engineer is competent to under- 
take. The two great basic professions of the construc- 
tion industry should therefore renew to some extent those 
bonds which in the past made them a single profession. 
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ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
dividuals and as a profession. This department, designed to contain practical or ingenious suggestions 
/rom engineers both young and old, should prove helpful in the solution of many troublesome problems. 








Home-Made Deformeters for Model Analysis 


By T. Werner 


Encineer, Artuur G. McKee Company, CLevELAND, On10 


and Frep L. PLuMMER, Assoc. M. Am. Soc. C.E. 
Associate Proressor or SrructurAL ENGINEERING, Case Scnoot or AppLiep ScIENCE, CLEVELAND, On10 


MUCH of the present interest in model analysis of 

engineering structures is directly or indirectly due 
to the leadership and ingenuity displayed in such studies 
by George E. Beggs, M. Am. Soc. C.E., of Princeton 
University. One of his important contributions is a 
deformeter gage that makes possible quick, accurate, and 
economical model analyses of highly redundant struc- 
tures. However, owing to the relatively high first cost 
of this equipment, many engineers have not been able 
to make use of it. 

Qne or two modifications of the Beggs apparatus, 
notably that originated by William J. Eney, makes pos- 
sible a considerable reduction in the cost of the necessary 
equipment. A similar device, providing the necessary 
accuracy at negligible cost, has been developed inde- 
pendently by Mr. Werner, co-author of this article. 
Two sets of the equipment have been built in a home 
workshop at a total cost for material of less than one 
dollar. The time required was about 15 hours per set. 
The materials required, and all important dimensions, 
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Fic. 1. Dertarts AND PRINCIPAL DIMENSIONS OF A SIMPLE 
DEFORMETER 


are shown in Fig. 1. The '/: by *°/y-in. bar can easily 
be bent cold. The drill rods should be cut with a file 
and must not be marred or burred. The gluing, using 


liquid solder, must be done with extreme care. 


The model may be cut from cardboard, celluloid, or 
other sheet material of uniform thickness and good elas- 
tic properties. If, as is usually the case for such models, 
the principal distortions are due to bending moment 
stresses, the widths of the model members should be 
made proportional to the cube roots of the moments of 
inertia of the actual members. In some cases it may be 
desirable to make the widths proportional to the areas of 
the corresponding members. If all members in the 
prototype are of the same thickness, the model may be 


cut exactly to scale. 


The set-up for a model of a two-span continuous frame 
is shown in Fig. 2. The apparatus should be placed ona 
sturdy table with a level, paper-covered top. All lines 
of reactions, loads, and center lines of the frame members 
should be drawn on the table. The load lines should be 


extended at least 16 in. beyond the model frame. 


The deformeters—one for each support—are clamped 
to the table, with the long glass plate accurately set over 
the horizontal reaction line, and cylinder } centered on 
the vertical reaction lines. The clamps, not shown in 
the drawing, should be placed on the bent part of the 


hinge, and should not cover the glass plates. 


The model is then clamped under the 5/15 by */\-in. 
bars of the deformeters. It should fit the lines on the 
table exactly. One-quarter-inch steel balls, resting on 
glass or celluloid plates, are placed under the model, and 


weights (not shown) on top of it to keep it level. 

The mirror bar is then placed by pressing the needle 
lightly into the model and resting the other end of it on 
the mirror needle. The razor edge of the mirror should 
rest on the paper strips on the mirror plate, and the needle 
point must be vertically above the load line. 

A focusing flashlight of good quality is placed as shown 
in Fig. 2, and a piece of cross-section paper with hor- 
zontal lines numbered consecutively is tacked to the 
wall. The flashlight is turned on and adjusted until 4 
sharply outlined reflection is seen on the cross-section 
paper. The room should be darkened in order to ge! 
accurate readings. 

As indicated in Fig. 1, the model support can be moved 
in three ways. For movement in an axial directo 
(thrust), fillers of equal thickness are inserted betweet 
the cylinders a and 6 and the glass plate. For rotation 
(moment), fillers are inserted between the cylinder ¢ and 
the glass plate. For lateral movement (shear), files 
are inserted between the cylinder c and the glass plate. 

Small glass plates, about '/; in. by 1'/2 in. by */1m™ 
thick, are very good fillers. A dozen or more, all of & 
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Fic. 2. Set-Up ror Moper TEestinc 


Deflections in the Model Are Magnified by the Tilting Mirror and 
Measured on the Wail 


actly equal thickness, should be on hand. One or more 
may be inserted at each cylinder in order to secure a fair- 
sized deflection at the load line. 

If “floating” hinges are used, as for instance at the 
crown of an arch, the model is first clamped at that point 
to both parts of a deformeter and then cut with a hack- 
saw. Two glass plates with steel balls between them are 
placed under the deformeter at the hinge, to provide 
free movement. The remaining deformeters must be 
placed on fillers. 

All model studies of this type are based on an applica- 
tion of Maxwell’s law of reciprocal deflections by which 
the ratio between any load and its effect (moment, 
thrust, shear, or stress) at any point, x, may be shown 
to equal the ratio of the linear deflection at the point of 
application of the load to the deflection (angular or lin- 
ear) at point x, when a deformation corresponding to 
this effect (moment, thrust, shear, or stress) is created at 
point x by mechanical or other means. Thus any re- 
dundant force, R, may always be expressed as a load, P, 
multiplied by the ratio of two deflections, D/d. By 
moving one support of a model a known distance, d, in 
the direction of the desired reaction component (either 
loree or moment), and measuring the deflection D at any 
load point, the influence value for the reaction compo- 
nent can be computed by simple division. 

The deflection D is magnified about 1,000 times with 
the set-up shown. The actual deflection need not be 
determined if filler thickness is determined in the same 
manner as D, This can be accomplished by inserting 
one filler at cylinders @ and } on each hinge, moving the 
model as a whole a distance equal to the filler thickness. 


For, 
Reaction = —-2 _ PD ‘oe 
101 q q’? and Moment - 
PD’ 
eo XK 
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in which D = actual linear deflection in the model at the 
load point 


d = actual linear or angular deflection in the 
model at the reaction point 
D’ = deflection as measured on the wall 
d’' = filler thickness as measured on the wall 
K = distance between cylinders a and 6, meas- 
ured to the same scale as the model 
d'/K = angular deflection. 


Readings and calculations can be readily set up in 
tabular form. A total of 5 readings, 3 without fillers and 
2 with fillers, giving 4 deflection measurements, will be 
found adequate to determine any one influence value, 
for any structure. The tabulation must indicate the 
number of fillers used unless the same number is used for 
all measurements. 

With the set-up shown in Fig. 2, readings may easily be 
made to 0.1 in. on the wall, or about 0.0001 in. actual 
deflection. When filler thickness is measured on the 
wall, the difference in readings is about 40 in. 

When the model moves sideways in relation to the 
mirror beam, the top of the mirror will be pulled toward 
the model. If this lateral movement is large (greater 
than 34 in. as indicated on the wall), the resulting error 
will be sufficiently large to warrant a correction for this 
effect. It can be easily demonstrated that the error 
approximately equals the square of the lateral movement 
as measured on the wall, divided by twice the length of 
the mirror bar times the multiplication factor (2 * 11.5 
X 1,000 in this case). When the mirror turns through 
an angle B, the light ray will turn 2B. The formula for 
finding the influence ordinates was based on the assump- 
tion that tan 2 B = 2 tan B; but if D is over 40 in., the 
error in this assumption will be over 0.6 per cent, and a 
correction should be made. 

Errors not mentioned here are too small to take into 
consideration, provided the set-up is accurate and the 
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Fic. 3. COMPARISON OF MATHEMATICAL ANALYSIS AND MODEL 
Stupy or STRUCTURE SHOWN IN FIG. 2 
The Model Was Constructed and Tested in Four Hours by 
Students Without Previous Experience in This Work 


apparatus is made with care. It seems probable that, 
except for very small forces, the results will check within 
10 per cent the forces which exist in the actual structure. 
It is not probable that any analysis, whether based on 
model studies or on mathematical studies, which in turn 
are dependent on many basic assumptions, ever gives re- 
sults that check the stresses in an actual structure with 
a greater degree of accuracy. 

A set of these deformeters is now in use in the Structural 
Models Laboratory of the Case School of Applied Sci- 
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ence. In Fig. 3 is shown a comparison of the moments 
and reaction values due to a single load applied to the 
rigid frame of Fig. 2. The dotted lines and the values in 
parentheses represent the results obtained from an al- 
gebraic analysis following the slope deflection method, 
and the solid lines and the values without parentheses 
give the results of a model analysis. This work is part 
of a regular laboratory course, none of the students hav- 
ing had previous experience in the preparation or testing 
of such models. The model was cut from a celluloid 
sheet with a coping saw and files. Two 2-hour periods 
were available for the design and preparation of the 
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model, calibrating the deformeters, testing the model, 
making all necessary computations, and wa 
brief report (two students work together in 
lem). Closer agreement between the two sets of re a 
could be expected of course, if the model had been more 
carefully prepared and if the tests had been mace by 
someone with ience in the use of the deformeters, 
The writers would be pleased to furnish further de. 
tails to anyone interested in building a set of these de 
formeters for his own use. This method of measurj 
deflections can of course be used with Beggs deforme. 
ters to eliminate the use of micrometer microscopes, 





Arresting a Slide on 


By G. H. Avven, Assoc. M. Am. Soc. C.E. 
District Encineer, Vincennes District, Stare Hichway Commission oF INDIANA, VINCENNES, IND. 


‘THE rugged terrain in southwestern Indiana is under- 

lain with a deposit of fireclay that causes slides to 
occur frequently. While they do not reach the propor- 
tions of those in mountainous country, these slides do 
present a problem for the highway engineer. In each 
case the Highway Commission makes a thorough in- 
vestigation of the probable cost of line change, as com- 
pared to the cost of slide prevention. In general, it has 
been found cheaper to correct the cause than to relocate 
the road. 

Investigations usually consist of borings supplemented 
by a contour map of the affected area. Hand augers can 
be used satisfactorily to a depth of 15 ft in soft material, 
and give enough information to locate critical points for 
deeper exploration. For the latter purpose, wash borings 
are found to be entirely satisfactory, for this method is 
used extensively in locating coal deposits in the vicinity, 
and there are many experienced operators who can assist 
in identifying the materials encountered. 

The Horton's Hill slide on State Road 66, 13 miles east 
of Evansville, is of particular interest because of an 
abandoned coal mine that was a contributing factor. 
The road at this point is on a 7 per cent grade from a high 
hill to the valley, and because of the ruggedness of the 
surrounding country, relocation seemed impracticable. 
On March 17, 1933, 203 ft of the pavement dropped 3 ft 
vertically at a point where it crossed a gully in the hillside 
on a 19-ft fill. It was thought at first that a mine roof 
had caved in, as frequently occurs in this area, and the 
mud jack was sent to raise the pavement back to grade. 
But the additional load only accelerated the slide, and on 
March 30 the pavement again settled 3 ft and shifted 
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Fic. 1. Cause AND CuRE OF THE Horton's HILt SLIDE 
The Fireclay Stratum, Lubricated with Seepage Water, Formed a Sliding Plane. Installation of the Drain Stopped the Movement 


” irae tai 988 Existing March 16, 1933 


Distance from Center Line in Feet 


an Indiana Highway 


laterally to the right, while cracks opened up 20 ft to the 
left of the center line, indicating the sliding of a 
mass of earth. Mud-jacking was discontinued and a fill 
of earth and cinders was placed to keep the road open to 
traffic. Further movements occurred during April, until 
the total vertical settlement was 8 ft and the total lateral 
displacement 15 ft. 

Borings were made immediately, and revealed the 
actual conditions (Fig. 1). There were several mine 
rooms to the left, some filled with water and others with 
muck. Men who had worked in the old mine said that 
these had been the lowest part of it, and had been aban- 
doned on account of the amount of pumping required. 
The coal seam rested on fireclay, and was overlain with a 
sloping stratum of yellow clay shale. Between this shale 
and the surface material was another thin layer of fireclay. 
Both fireclay deposits were well lubricated—the lower 
with water seeping out from the mine through the coal 
and coal bloom, and the upper with hillside seepage. 
Sliding was taking place on both layers. 

It was decided that a drain should be placed to inter- 
cept the hill seepage and drain the mine (Fig. 2). 
the slope of the pipe would be slight, and as the trench 
was to be backfilled as construction progressed, it would 
have been desirable to begin excavation at the upper end, 
to allow for possible variations in strata between the 
borings. But the head of water in the mine made it 
necessary to work from the outlet end. Careful con- 
sideration was therefore given to laying the grade line on 
the plans, and the drain was located below the coal 
seam to allow for possible unforeseen conditions. 

The drain consisted of 174 ft of perforated pipe, 24 in. 
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1eter, adjacent to the slide area, and 540 ft of per- 
ns pipe 18 in. in diameter, extending to an outlet in 
the . de ditch. The larger diameter was used adjacent 
to the slide area in order to facilitate cleaning and inspec- 
nd to intercept more readily the flow from the 





\ Sumer BacCKFILLS THE CONTRACTOR’S TRENCH SOMEWHAT 
AHEAD OF SCHEDULE 


mine. Bituminous coated corrugated metal pipe with a 
paved invert was selected on account of the high acid 
content of the mine water. Four 42-in. diameter man- 
holes with ladder rungs were provided to facilitate in- 
spection. The pipe can be cleaned by dragging a sand 
bag back and forth between the manholes. 

lhe trench was designed for a 4-ft width in order to 
give a minimum of 12 in. of gravel fill on each side of the 
pipe. The pipe was laid and the trench backfilled pro- 
gressively, so that a minimum amount of trench was open 
at any one time. The first 8 to 10 ft of depth was exca- 
vated by dragline, but the rest of the excavation was 
hand work and proceeded very slowly because of the 
number of times the dirt had to be handled. Excavation 
was followed up closely with sheeting. In one deep 
section, tight sheeting was used in the upper 14 ft and 
sheeting with 1 to 5-in. spacings in the next 12ft. Below 
this depth, in the shale, no sheeting was used. 

Once, while work was going on in the deeper part of the 
trench, the high bank on the left started to break away 
and slide. The jacks holding the sheeting were adjusted 
several times but finally gave way at the top, as shown 
in an accompanying illustration. The upper part of the 
sheeting collapsed against the opposite side of the trench 
and prevented its being filled. After the slide had been 
removed the contractor was able to replace the sheeting 
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and salvage his excavation. No one was hurt because of 
the precaution taken by the engineer and contractor in 
ordering the workmen out at the first sign of danger. 

As indicated in Fig. 2, an opening was drilled laterally 
from the drain to a water-filled room of the abandoned 
mine. When first released, the water was some 7 ft 
above the flow line of the pipe and the discharge filled the 
drain for several days. When the water had drained 
away, enough gravel backfill was placed in the old mine 
rooms to prevent the material in the trench from slough 
ing into them. 
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vA Cave-in to Surface of Earth 


Caved-in Mine Rooms 
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Fic. 2. PrrincipAL FEATURES OF HortTon’s Hitt Stipe ARPA, 
NEAR EVANSVILLE, IND. 


As the mine had been completely filled with water, 
there were no gases at first, but later the air in the lower 
half of the trench became so bad that a cigarette or pipe 
could not be lighted. The men were alternated at low 
and high elevations in the trench, and none showed any 
ill effects. The completed drain and manholes are filled 
with mine gases at all times, but the air can be made safe 
by removing the manhole covers the day before an in 
spection is to take place. 

There has been no indication of movement at the point 
of sliding since this project was completed. The contract 
price for the work was $10,700. 











Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Stabilization of Soils Not Always 
Practicable 


“DITOR: Here are a few comments on the article on 
soil Roads” by C. A. Hogentogler, Assoc. M. Am. Soc. 
6. @ \. Willis, Jun. Am. Soc. C.E., which appeared in the 
Vecer 35 issue of Crvm ENGINEERING. Over thirty years 
ity of Los Angeles, oiled roads were built of a mixture 
be, or clay soil. A sheep’s foot type of roller, known 

¢ tamper, was used for the work. Although these 


roads gave excellent service for a short time, they deteriorated 
rather quickly and became rough and rutted after one to two sea 
sons. Thereafter maintenance became difficult and expensive, 
and further construction of oiled natural soil roads was discouraged. 

However, about seven or eight years ago, when it was found 
necessary to construct a large mileage of low-cost local soil or 
gravel state roads through desert or lightly traveled districts 
where automobile traffic was rapidly wearing away the unprotected 
surfaces, we went back to the extensive use of oil. By experiment 
it was found that with soils which do not show a high swell or 
disintegration in the presence of moisture or a greater affinity for 
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water than for oil, very excellent and durable oil-mixture roads 
could be built. These have stood up for a number of years under 
moderate traffic with a relatively light maintenance cost. However, 
since in some localities it is expensive to import stable material 
and the soil in its natural condition is unsuitable for treatment 
with road oils, we have for some time been making studies relating 
to soil stabilization with bituminous emulsions along the lines 
described by Messrs. Hogentogler and Willis. 

It is comparatively easy to stabilize a decidedly adverse soil 
as measured by laboratory tests. In fact in the case of a soil from 
the Imperial Valley, which has the greatest swell of any soil 
encountered in the state, it was found possible to completely 
destroy the tendency to swell by mixing with the proper percentage 
of a stabilizing emulsion. From a practical standpoint, however, 
there are still many problems to be solved. 

In effective soil stabilization with bituminous emulsions, there 
must be a high percentage of minus 200-mesh material; otherwise, 
the process will usually be no more effective than with the standard 
slow-curing type of road oils. The particles must be coated with 
a thin film of asphalt in order to destroy the tendency to swell. 
The required percentage of standard undiluted stabilizing emulsion 
containing approximately 50 per cent asphalt is usually computed 
on the basis of not less than 15 per cent of the minus 200-mesh 
material. On this basis a soil with 20 per cent of minus 200-mesh 
material requires approximately 3 per cent of emulsion. For 
greater percentages of minus 200-mesh, the percentage of emulsion 
increases proportionately. For instance, if the soil is an adobe or 
clay with not less than 50 per cent of minus 200-mesh material, the 
required percentage of emulsion would be approximately 7'/; per 
cent. 

With a soil containing less 200-mesh material or less clay than 
is required to make stabilization effective, it may be necessary to 
add clay to put the soil in proper condition. In any event, it 
must be determined whether it is more economical to take an 
unstable local soil and add the proper percentage of stabilizing 
bituminous emulsion, or to import a stable material. 

As the authors state, it is usually necessary to add a rather high 
percentage of water to the aggregate with the emulsion in order 
to thoroughly coat all the particles with a thin bituminous film. 
If the capillarity is not destroyed, the stabilizing process is a failure. 
In some cases the cost of this process may be two or three times the 
cost of ordinary road-mix work, depending on the construction 
difficulties encountered. Each job presents its own problem, and 
although study has proved that many adverse soils can be stabil- 
ized, there are numerous cases in which stabilization is not prac- 
ticable. Each project must be studied on its own merits. 


Tuomas E. Sranton, Jr., M. Am. Soc. C.E. 
Materials and Research Engineer, 
Sacramento, Calif. California Division of Highways 
April 26, 1936 





Work Relief Planning Projects 
Should Be Continued 


To THe Eprtor: Mr. Lewis’ able paper in the March issue on 
the subject, “Planning Programs Limited Under Work Relief,” 
treats of some of the necessary limitations on this kind of work, 





Mopet or Sr. Paut’s Hovusinc Projyect 


A Plan for Slum Clearance and Low Rent Housing in Which Rents 
Will Be $4.60 per Room 


Vou. 6, No.6 


all of which are possible of correction as he points out. The Min. 
nesota State Planning Board and the local planning boards jp 
three first-class cities—-St. Paul, Minneapolis, and Duluth— hay 
taken full advantage of the federal funds provided under CWa 
ERA, and WPA for doing city planning research work. Th, 
immobility of the officials in the smaller communities or their lack 
of interest has almost prevented any work of this kind from being 
done there. 
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(b) 
Fic. 1. ILLustrative CHART SHOWING CURB PARKING TURNOVER 
IN St Paut 


Count Made in 10-Min Periods Between 1 a.m. and 7 p.m., Average 
Weekday in March 1934 


Some excellent work was accomplished in St. Paul during CWA’s 
five-month period of existence. Under ERA and under its succes- 
sor, WPA, our research work was expanded to cover housing, 
general city planning, zoning resurvey and mapping, study of 
land values, industrial and terminal survey, study of population 
trends and of special assessments in relation to zoning, imvestiga- 
tion of recreation and leisure time, a comprehensive traffic survey, 
and an analysis of accident records. Under ERA for a time we 
were able to use 20 per cent of our allotment for supervision, but 
because of the increasing number on relief this supervision was 
gradually reduced to 6 per cent, the same as that permitted for 
moving dirt. Under WPA 10 per cent is allowed for supervision, 
but part of this must come from relief, if possible. 

With these setups we were able to complete a city-planning, 
slum-clearance housing project involving an estimated cost of 
$4,500,000. A topographic map of these 131 acres was made by 
competent surveyors and draftsmen, and costs based on the actual 
design of houses were estimated by engineers and architects. 4 
plaster-of-paris model, 5 ft square, was made to show the complete? 
project. A photograph of the model accompanies this discussie 

A plaster-of-Paris model was also made of the capital approach 
plan. A survey covering the recreation activities of every orga” 
zation in the city was completed. In addition, a traffic survey ¥* 
made to determine the use of streets for parking (Fig. 1), and 
analysis of traffic accidents at the forty worst intersections ¥® 
completed. As the time of the supervisors is entirely taken up bY 
personnel problems and laying out work little can be done towarés 
analyzing the data collected. ; 

City planning is a continuous process, and a limited number ® 
technical, clerical, and professional people on relief could be & 
ployed continuously in compiling data and bringing them 0? “ 
date, not only for the use of the planning board but for othe’ 
departments of government and for certain business organizatio™ 
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we. very slight increase in cost, the data could be made im- 
cly available, whereas now there is a lag of at least a year 
on © st of this information. 

1, ~t. Paul we are breaking down the various data that have 
lected in relation to the 76 census tracts, into which the 


beer 
os Bureau has divided the city. This is a monumental task 


itsell 
mA it may be a long time before all professional and clerical 
white collar workers and salesmen can again be placed in com- 
mercial and industrial activities, federal provisions should be made 
for the continuation, indefinitely, of city planning research proj- 
ects. Such projects should be reviewed by the state planning 
boards as to their suitability, and if approved by them and the 
National Planning Board, they should be set up without further 

new in ° 
sa . Gerorce H. Herroip, M. Am. Soc. C.E. 

Engineer, City Planning Board of 
St. Paul 

SS Paul, Minn. 
April 23, 1936 





Present-Day Planning Dependent on 
Work-Relief Funds 


To THe Eprror: In his paper on “Planning Programs Limited 
Under Work Relief,” in the March issue, Harold M. Lewis, 
M Am. Soc. C.E., in general speaks well of the Civil Works Admin- 
istration program. However, he takes exception to the conduct 
of county, city, and town planning under the FERA and WPA 
programs. Although there is much truth in Mr. Lewis’ comments, 
it should be remembered that the very existence of present plan- 
ning has depended largely on the allocation of funds from the works 

rogram. 

. The National Planning Board, established in July 1933 to study 
national resources and recommend programs of desirable public 
works, was financed out of PWA funds. Its successors, the Na- 
tional Resources Board and the present National Resources Com- 
mittee, have received operating funds from the works program 
appropriations. Under FERA, state and regional planning boards 
were financed quite largely out of federal emergency relief funds, 
at the rate of about $1,800,000 per year. 

Mr. Lewis’ objections are based largely on the complexity of the 
procedure imposed on local planning agencies which endeavored 
to have projects approved. As he indicates, projects entirely or 
partially statistical in method have been critically examined by 
the Coordinating Committee of the Central Statistical Board and 
the Works Progress Administration. Many of these projects have 
also been referred to the National Resources Committee. Although 
it is true that such projects deserve consideration for other than 
statistical features, on the whole much good has been done by 
subjecting planning proposals to critical and unbiased analysis. 

The story of state planning under WPA is especially significant. 
In response to recommendations of the National Resources Com- 
mittee, WPA in each state received applications for state projects 
to supply staffs to state planning boards. For several reasons, 
this state-by-state application procedure did not prove satisfactory, 
so on October 4, 1935, the National Resources Committee made 
application for a nation-wide project to replace the various state 
projects, none of which had been put in operation. This applica- 
tion was approved, and the new national project was called Federal 
WPA Sponsored Project No. 3. In this the National Resources 
Committee is responsible through its state planning consultants 
for technical proficiency, while WPA handles the business adminis- 
tration. So far (March 30), staffs for this project have been 
provided to 41 state planning boards. The purpose of this national 
“operative project is to ensure an adequate working staff for each 
state planning board. 

Concerning Mr. Lewis’ recommendations that “instructions and 
procedures are needed to govern planning projects,” I should like 
‘0 point out that WPA has prepared Bulletin 29, Appendix A, 
Supplement 2, which describes the conduct of state planning 
Projects urthermore, the National Resources Committee is 
Preparing . series of outlines of recommended procedures for the 
Principal classes of studies commonly undertaken by State Planning 
Boards. 1» regard to his recommendations that “the National 
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Resources Committee should be depended upon for intensive re- 
view and coordination of state planning projects,” it should be 
noted that precisely this procedure is in operation. The state 
planning consultants of this Committee review all projects sub- 
mitted by state planning boards. Mr. Lewis’ recommendation 
that “state planning boards and regional planning organizations 
should be used for the intensive review and coordination of munici- 
pal planning projects,” is presumably directed to the state WPA. 
It is undoubtedly true that, in some instances, the procedure of 
referring projects to the public planning board having jurisdiction 
has been overlooked. However, the extent to which it is observed 
will depend upon the working relations between WPA, the state 
planning boards, and the various local planning agencies. 

There are more persons employed in the technic and profes- 
sion of planning now than ever before in this country. By far 
the larger portion of this activity is financed by work relief program 
funds. Therefore, it would probably be well for those of us who 
are interested in and make a profession of planning to consider 
the ‘‘limitations of work relief in the advancement of planning 
programs,”’ as being limitations imposed by ourselves. The ‘‘use”’ 
we may make of the work program to advance the cause of planning 
is primarily up to us. 


RosBert H. RANDALL, M. Am. Soc. C.E. 
Consultant, National Resources Committee 
Washington, D.C 
April 30, 1936 





Importance of Topographical 
Mapping Questioned 


Dear Sir: In his article, ‘‘No Maps in a Mapping Age,’’ in the 
February issue, William Bowie, M. Am. Soc. C.E., laments the 
lack of sufficient and accurate topographical mapping of our coun- 
try and resources. I cannot agree with Mr. Bowie’s statement 
that “There is no more urgent problem before the American people 
today than to find out just what we have, where it is, and whether 
it can be utilized.”’ Surely such questions as public education, 
international relations, or increasing taxation are far more urgent 
for the preservation of the national welfare. With the national 
debt mounting to an all-time high and various legislative and 
political subdivisions already spending more than one dollar out 
of every three of the national income and no let-up yet in view, I 
cannot become the least perturbed over a few hundred thousand 
poorly mapped or unmapped square miles in arid Arizona or 
mountainous Montana. 

The point is also made that this country is ‘“‘one of the most 
backward [poorly mapped] . . . of all the highly organized countries 
of the world,” although an accompanying illustration shows 47 
per cent mapped by 1934. If swamp lands, mountainous regions, 
arid areas, and prairie regions are deducted from the unmapped 
areas, this percentage would be materially higher. As all except 
the last of these areas are of little commercial importance at present 
and a highly detailed map is not therefore necessary, the mapping 
situation in this country is far better than the ‘47 per cent” 
indicates. I must also emphasize that the various unmapped 
areas are not unexplored and unknown—general terrain, kinds of 
soil, and usually the potential natural resources are known in 
detail to the various state geology survey departments or to bureaus 
of the U. S. Geological Survey in the various states in which 
areas are located. If more detailed data were required, they could 
be obtained more easily, accurately, and economically by aerial 
photography and local reconnaissance when needed than by 
depending on maps made now that would be outmoded by the 
time information was needed. 

With regard to the necessity for mapping in soil erosion work and 
in preserving timber lands, it would seem that aerial mapping 
with contours adapted therefrom would suffice. Also, fundamental 
instruction of the land owner or tenant as to the cause of and 
remedy for erosion and forest destruction would be a more logical 
method of approach than trying to glean from accurate topo- 
graphical maps where conditions may or will occur. Aerial map- 
ping should be most economical and sufficiently accurate for this 
type of work, besides providing first-hand (photographed) infor- 
mation of the terrain. For problems of the forests, soils, and 
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streams, no map can contain all the necessary information. Knowl- 
edge of the vegetation and its characteristics is highly important, 
as it does not remain constant or uniform 

I do not dispute the advisability of conservation; but try to 
convince a steel manufacturer or any other heavy user of raw 
materials to use materials which will increase his unit costs by 
even a small amount, when it is economically possible to do it 
cheaper by using other materials, merely on the argument of saving 
some of the better materials for future generations! Today our 
economic schemes of production do not work that way. As long 
as the production of goods for individual profit is permitted in a 
competitive and unrestrained market, the never-failing laws of 
supply and demand will use first those resources which are best 
and cheapest, whether they be power, fuel, or minerals. 

In coming generations new discoveries and progress in science 
and the art of invention will develop uses for now apparently 
worthless commodities as well as find substitutes for exhausted 
resources of coal, petroleum, iron, and other minerals, if such 
eventualities ever occur. Immense unexploited resources in 
South America, Asia, Alaska, and possibly Antarctica will also be- 
come available in time through the economic laws of supply and 
demand. In the meantime there are far more important questions 
demanding our attention 


Lynpon F. KirKiey, Jun. Am. Soc. C.E 


Bethlehem, Pa. 
April 23, 1936 





Additional Charts for Beams with 
Hydraulic Loadings 


To rue Eprror: Apropos of the article by J. C. Stevens, M. Am. 
Soc. C.E., on “Bending Moments in Beams with Hydraulic Load- 
ing” in the March issue, the accompanying charts may be of in- 
cerest. In Fig. 1, the shears and bending moments may be found at 
any point in a triangularly loaded beam, and in Fig. 2 the same 
stresses may be found for trapezoidal loads. For Fig. 1, for a beam 
length /, of which /; is loaded, and for a maximum load intensity of 
w per unit length, the expressions for shear V and bending moment 
M at any section A are found to be 


; l x , 
The chart solves S and A, using scales ; and. It is to be noted 
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Fic. 1, CorrricreNtTs FOR SHEARS AND MOMENTS IN SIMPLY 


SupportTep BEAMS WITH TRIANGULAR LOADS 


Vor. 6, No.6 


that there is one > scale to be used in determining S, and anoth«r for 
1 


determining K, and a common : scale. The straight dashed lines 


show the use of the diagram for a beam loaded triangularly over 0.7 
of its length. To solve for shear and moment at any section, 


straight lines are drawn from the point ; = 0.7 through the points 


on the ; scales to give the required values of S and K on the latte, 


scales. “Thus the maximum values for S are +0.383 and —().117, 
and the maximum value of K is 0.0875, which occurs at approxi. 
mately » = 0.48. 
1 
In the case of Fig. 2, for a beam of length /, with a load of unit 
intensity w at one end of the beam, and rw at the other end, the 
formulas for shear and bending moment at any section A are found 


to be 
« R 2 
Vo cia 4 9S oof: «thee ee 
6 r rl rj 
1 2\x 3 x? 1 \x* 
XN = - —_ — 3 = »}2 
. aL (3 +iy r- (: re | Keel 


The chart solves for S and K, there being one common scale for 

x 
r and two separate scales for ; for the two unknowns. The method 
of solution is the same as for Fig. 1, a straight line joining the cor- 


' : Zs, ; 
rect value of the r scale with the given value I intersecting the S (or 


K) scale at the correct solution. 
For example, in a 20-ft span, with the loading increasing uni- 
formly from 450 Ib per ft at the right to 1,350 Ib per ft at the left, 
let it be required to find the shear and bending moment 16 ft from 
1,350 


the rightend. Herer =- 3, 5 = (0.8. For S,astraight line 


joining r = 3 on the r scale, and ° = 0.8 on the left : scale, cuts the 
S scale at S = +0.20 giving shear V = 0.20 X 3 X 450 XK 20 = 
5,400 1b. For M, a straight line from r = 3 to = 0.8 on the right 


} scale cuts the K scale at K = 0.059, giving M = 0.059 X 3 x 
450 X 20 X 20 = 31,860 lb-ft. The reactions may be found by 
finding Vat > = (0 and 1. 


F. M. Woop 
Assistant Professor of Civil Engineering 
McGill University 


Montreal, Canada 
May 6, 1936 
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Fic. 2. CoerricreNTs FoR SHEARS AND MOMENTS IN SIMPL! 
SupPoRTED BEAMS WITH TRAPEZOIDAL LOADS 
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‘lore About James P. Kirkwood 


rue Eprror: In connection with the item on James P. Kirk- 
woo. President of the Society from 1868 to 1876, in the “Society 
Aficrs’ department of the May issue, the accompanying illustra- 
tion may be of interest. This is a facsimile of a receipted voucher 
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ReceIpTreD VOUCHER FOR KirKWoop’'s SALARY AND EXPENSES 
Durinc Aucust 1850 


for Kirkwood’s salary and expenses as chief engineer of the Pacific 
Railroad Company during the month of August 1850. 
W. J. Burton, M. Am. Soc. C.E. 
Assistant to Chief Engineer, 
Missouri Pacific Railroad 


St. Louis, Mo. 
May 1, 1936 





Classification of Higher Positions 


Dear Sir: In an article in the March issue, John C. Hoyt calls 
attention to the subject of ‘‘Classification and Compensation of 
Federal Engineering Positions.’’ In a subsequent discussion it is 
stated that in the smaller states and small private organizations the 
administrative responsibilities involved would be relatively limited 
as compared with those in the large states and large private or- 
ganizations. This reflects a point of view that is very common 
among those who deal with personnel classification. From the 
quantitative standpoint, it is a reasonable statement. From the 
qualitative standpoint, it is open to serious question. It is the 
cause of many serious classification errors. 

Another contributor to Crvi. ENGINEERING brings out the fact 
that in the lower levels of each job there is a concept of duty which 
limits activity, but this concept gives way to one of responsibility 
and expert service in the higher levels. This is correct. Every 
position is a combination of duties which, as a rule, are easily de- 
scribed, and responsibilities which it is difficult either to describe 
or to evaluate. It follows, both as a matter of theory and as a 
matter of practice, that it is not difficult to classify positions in 
which the aspects of duty dominate with a high degree of accuracy, 
and to do this to the definite advantage of the personnel and of the 
orgamization. In this field the work that was done by the Per- 
sonnel Classification Board, and that is now being done by the 
Civil Service Commission, warrants the careful consideration of 
any organization interested in classification. 

The application of any system of classification to positions, in 
which responsibilities rather than duties dominate, is neither as 
simple nor, in the nature of the case, can it be as accurately applied. 
Quantitative considerations are largely useless. Qualitative con- 
siderations are intangible, and their relative value as an influence on 
the success of an organization is very difficult to determine. Nor 
does the size of an organization have a great deal of bearing on 


them. It is just about as difficult in a small organization as in a 
large one to make correct decisions on policies, to devise correct 
Procedures, to outline progressive practices. From the quantita- 
‘ive standpoint, the amounts at stake are smaller, but the need for 


“Quality” in the service the individual renders, and its importance 
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to the life and to the efficiency of the organization in which he 
works, is not measurably reduced by subtractions from the size of 
the organization in which he works. 

As a result of my experience with thes: matters, and as a result 
of my study of the efforts so far made toward improving personnel 
classification and classification methods, I feel that classification, at 
this stage in its development, has been dominantly a description of 
duties. This fact has militated against the completely successful 
application of classification to positions involving special expert- 
ness and to positions involving executive and administrative dis- 
cretion. In such cases, statements of duties are of far less impor- 
tance than statements of the degree of expertness, or of the charac- 
ter of the executive or administrative responsibility that is involved. 
Washington, D.C. J. L. Harrison 
May 10, 1936 U.S. Bureau of Public Roads 





e 


Joint Technical Sessions Desirable 


To THE Eprror: Ten years ago, the Western Washington Section 
of the American Society of Mechanical Engineers initiated a joint 
meeting of local branches of the four Founder Societies. This 
year the Seattle Section of the Society took its turn in sponsoring 
the eleventh annual joint meeting, the third that it has sponsored. 

I feel that this custom of the Founder Societies in western Wash- 
ington is worthy of emulation by other regions. As stated by 
Ernest Hartford, assistant secretary of the American Society of 
Mechanical Engineers, in a note of congratulation to the Section, 
“This is a fine move to bring about professional consciousness.”’ 

After all, we are professional engineers rather than civil, electri- 
cal, mining, or mechanical engineers. Why shouldn't we all pull 
together as do our friends in the medical profession? They ac- 
complish their purpose through the American Medical Association, 
and not through a group of nose specialists pulling one way and a 
group of ear specialists pulling another. The purposes of our 
groups are just as closely related as are those of the stomach 
specialists and liver specialists. Why shouldn’t the various engi- 
necring organizations in every community meet at least once each 
year as professional engineers? 

Seattle, Wash. Frep H. Ruopes, Jr., Assoc. M. Am. Soc. C.E. 
April 30, 1936 Secretary-Treasurer, Seattle Section 





Control Surveys Are of Lasting Value 


Dear Sir: In articles and discussions on the use of geodetic con- 
trol for highway surveys, in the December and subsequent issues of 
Crvi_ ENGINEERING, it has been stated that such control is of ‘‘con- 
siderable’’ value to the various agencies engaged in surveying and 
mapping as well as to other organizations. The practical value of 
such methods for highway organizations has, however, been ques- 
tioned. 

From a broad viewpoint, it should be asserted that control sur- 
veys are of incalculable and lasting value to an industrial civiliza- 
tion in crying need of more and better maps. Control surveys, of 
course, are a step toward the realization of maps. A comprehensive 
topographic map of the country would save millions annually. 

The same broad viewpoint would not tolerate the questioning of 
a basic improvement costing but one-tenth of one per cent of total 
highway costs—an improvement of sound immediate value that 
will greatly further the eventual realization of the needed map. 
As William Bowie in his article on ‘‘No Maps in a Mapping Age,” 
in the February issue, points out, a state highway engineer has 
stated that if a complete topographic map were available, the re- 
duction in his highway department costs would annually almost 
cover the cost of that map. 

A narrow viewpoint in engineering is responsible for the execution 
of countless surveys that are worthless except for a slight momen- 
tary use or local need. The costs of these, if pooled, would soon 
amount to that of a truly comprehensive map of the country. 
Forethought, planning coordination, slight betterments in method 
and extensions of scope, use of uniform practice and a common 
datum—these together would soon gather momentum in the right 
direction, and the nation would have a better mapping program. 

E. B. Roperts, Assoc. M. Am. Soc. C.E. 
Boston, Mass. Lieutenant, U. S. Coast and Geodetic 
May 8, 1936 Survey 
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Sixty-Sixth Annual Convention Opens July 15th 


Portland Program to Feature Professional Activities of the Society and Papers on Large Projects in the Northwest 


FEW MEETINGS of the Society have offered a schedule of events 
so varied and attractive as that of the Sixty-Sixth Annual Con- 
vention, which opens in Portland, Ore., on July 15. For in addi 
tion to the mieasure of a vacation in one of the most famous play 
grounds of the nation, and the customary opportunities for re- 
newing old acquaintanceships 
and forming new ones, those 
in attendance will have the 
unusual opportunity of seeing 
in progress of construction 
three of the most impressive 
engineering projects in the 
world—the dams at Fort 
Peck, Bonneville, and Grand 
Coulee. The unusual fea- 
tures of these structures will 
also be the subject of papers 
to be presented at the Tech- 
nical Division sessions. 

The Convention itself will 
follow the customary sched- 
ule, with the first day given 
over to business and meet- 
ings of a general nature, and 
Mr. Hoop Skeen rrom Lost Lake the President’s annual ad- 

dress. Technical sessions 
will occupy the entire second day, and trips to points of special 
interest have been arranged for the week-end. Banquets, a dance, 
and special entertainment for the ladies round out the program. 

The general meeting on Wednesday, July 15, will depart from 
the usual plan, and instead of treating a technical subject will 
feature a symposium on the professional activities of the Society, 
with reports by the committees on Registration, Salaries, Fees, 
Aims and Activities, and Education of the Public, and a survey of 
the problems and status of professional reemployment. Atten- 
tion will also be given to the work of the Committee on Profes- 
sional Development of the Engineer’s Council for Professional 
Development, and to the work of the American Engineering 








PORTLAND FROM THE AIR 
The Willamette River Bisects the City 


Council and the Construction League of the United States. 4 
dinner and entertainment are scheduled for the evening. 

On Thursday the Power, Construction, and Waterways Diyi- 
sions will meet in joint session both morning and afternoon to hear 
and discuss papers on Grand Coulee, Fort Peck, and the Columbia 
River projects. The Sanitary Engineering Division has planned a 
program that includes papers on stream pollution, municipal water 
supply, and mosquito control. In joint session, the Highway and 
Structural Divisions will consider a group of papers describing the 
unusual features of five large bridges. A separate session of th 
Irrigation Division, devoted to problems of special importance in 
irrigation projects of the Northwest, is also on the schedule. 

A banquet and dance for members and their ladies will be given in 
the evening. 

On Friday, July 17, there will be an all-day motor excursion 
Bonneville. Saturday a similar trip will be made to Grand Coule: 
with alternate shorter trips arranged for those whose interests 
are along other lines. One of these is a visit to the sources of the 
Portland water supply; another, an inspection of the Ariel hydro- 
electric development on the Lewis River; and a third, a visit toa 
large logging and lumbering camp. 

The general committee in charge of arrangements for the Co: 
vention is under the chairmanship of J. C. Stevens, M. Am. So 
C.E. Mrs. L. Griswold heads a women’s committee whose plans 
for entertaining the visiting ladies already include an attractiv 
series of social events. The chairmen of other subcommittees or 
arrangements are E. B. McNaughton, O. E. Stanley, B.S. Morrow 
C. I. Grimm, J. W. Cunningham, C. P. Keyser, and J. H. Polhemus 


CONVENTION TOUR 


For many in the East and Midwest, the Convention prograr 
will begin on July 5, with the departure from Chicago of the spe- 
cially arranged Convention tour. They will be joined by others the 
following day in the Twin Cities, and will arrive on July 7 at Fort 
Peck, where the day will be given over to inspection of the dam 
On the eighth, the party will arrive at Glacier National Park 
Motor trips on the following two days will include visits to Two 
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A PLAYGROUND IN A BEAUTIFUL SETTING 
West Hills Public Course near Portland 
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ne Lake, the Blackfeet Indian Reservation, St. Mary’s 
ind Logan Pass. The night of the tenth will be spent in 
x 1c, and on the eleventh the party will motor to Grand Coulee 


ght trip by train will bring the tourists to Portland on the 
g of July 12, with three days before the opening of the 
ntion in which to visit such points of interest as Mt. Hood 
e Hood River Valley. 

important for anyone planning to join the party to make 
tions for himself and guests at the earliest possible date. 
Extremely economical rates, covering all expenses en route to 
Portland, and hotel room for the duration of the Convention, 
ave been arranged. A folder giving detailed information in re- 
ard to these rates, and a complete schedule of the tour, will be 
mailed to any member on request either to Society Headquarters or 
+o Leon V. Arnold, 36 Washington Square W., New York, N.Y., 
who is handling all details of the arrangements. 





Flood Pictures Wanted 


One of the important features of the Society’s Fall Meeting i in 
Pittsburgh in October will be an evaluation of the engineering 
aspects of the recent floods. While these disasters were particu- 
larly severe in the Ohio Valley and thus lend point to study at 
Pittsburgh, yet they also took on the nature of catastrophes 
throughout the entire northeast section of the country. It is 
proposed, therefore, as an integral part of the engineering program 
of the meeting, to display and discuss those 


Civit ENGINEERING for Fune 1936 391 


desirable changes in payment of expenses to Board members and 
others on Society business. New methods of procedures were 
recommended for adoption by the Board. 
Requests for Appropriations 

Various requests for appropriations were presented and, in each 
instance, recommendations for Board action were made. 
Society Property 

Appropriate action was taken in connection with various items of 
Society, property, including securities. 
Routine Matters 


Other administrative details requiring the action of the Executive 
Committee were presented, discussed, and the advisable action 
determined. 





Meeting of Board of Direction— 
Secretary's Abstract 


On Aprit 20 and 21, 1936, the Board of Direction met at 
the Arlington Hotel in Hot Springs, Ark., with President D. W. 
Mead in the chair. In addition, Secretary Seabury and the 
following members of the Board were present: Past-Presidents 
Eddy and Tuttle, Vice-Presidents Riggs, Sawyer, Lupfer, and 
Dennis, and Directors Arneson, Barbour, Burdick, Crawford, Etche- 
verry, Ferebee, Finch, Hill, Leisen, McDonald, Morse, Myers, 
Poole, Proctor, Stabler, Trout, and Wilkerson. 


Approval of Minutes 











ee Se which have an engi The minutes of the meetings of the Board 
neerin . . = 
Photographs are desired to illustrate In This Issue. . . go January 13-14, 1936, and January 
; . , , were approved. 

these studies, and members of the Society The minutes of the meeting of the Execu- 
are urged to submit them. Spectacular Sixty-Sixth Annual Conven- : : j 

bjects concerned with danger to life and tion Opens July 15.......... p. 390 tive Committee held on April 20 were also 
— ty coe Susahenaly a pri ¥ the Board of Di approved and the actions outlined therein 
At nti . eeting of the Board of Direc- adopted as actions of the Board, except for 
daily press; but these, although important, tion—Secretary’s Abstract. ..p. 591 certain items which were considered and 
are not the illustrations desired in the pres- acted % pereerer 
ent instance. The views may be dramatic ‘ Secretary's pe of Execu- 591 or assented 
but their particular purpose should be to tive Committee Meeting. ..... P- Amendment to By-Laws 
illustrate the value or the shortcomings of Notes on a Successful Spring Final action was taken in accordance 
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conditions or they may even have aggra- Clarifying Provisions for Sec- members of Student Chapters are: 
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photographs or drawings illustrating their rhe 9 of Civil Engineers at a special price 
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behavior in the emergency will be most ac- of $3 per year; group subscriptions 
ceptable. of six or more, at the rate of $1.50 





Views showing what the structures did 
to the floods and what the floods did to the structures are the sort 
wanted. Please send them immediately to Headquarters. Any 
mailing charges will be gladly refunded, and the photographs will 
be returned promptly when they have served their purpose. 





Secretary's Abstract of Executive 
Committee Meeting 


On Aprit 20, 1936, the Executive Committee of the Society 
met at Hot Springs, Ark., with President D. W. Mead in the chair. 
Present were George T. Seabury, Secretary, and Messrs. Eddy, 
Riggs, Sawyer, and Tuttle. 

Approval of Minutes 

The minutes of the meeting of the Executive Committee held on 
January 16, 1936, were approved. 

Members in Arrears 


Advisable procedure to be followed in the case of members in ar- 
rears of dues for 1935 and of those desiring reinstatement was 


— ussc |. and recommendations were adopted for submission to the 
oard 


Traveline Expenses on Society Business 
As Guccted by the Board, the Executive Committee studied the 


each per subscription period.” 

Rules for Freeman Traveling Scholarship 

Report was received from the Committee on the Freeman 
Scholarship relative to eligibility for that honor. As a result, the 
Board adopted the recommendation, somewhat broadening the 
scope of eligibility for future awards. 
Future Meetings 

Invitations to the Society to hold quarterly meetings were re- 
ceived from a number of cities and referred to appropriate commit- 
tees handling these meetings. 


Proposed Quoddy Section 

A petition was received in proper form, requesting authority 
for the formation of a Local Section to be known as the ‘“‘Quoddy 
Section,’ at Eastport, Maine. Approval was given tentatively. 
Colorado Section Amends Constitution 


Approval was given to the request of the Colorado Section that 
its Constitution be amended relative to terms of office, date of 
annual meeting, and other details. 


Election of Appointive Officers 
In accordance with the Constitution, the yearly appointment of 
Society officers was considered. The following were unanimously 


reelected: Secretary, George T. Seabury; Treasurer, Otis E. 
Hovey; and Assistant Treasurer, Ralph R. Rumery. 
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Committee Reports 

Reports were received from the following Society Committees: 
Publications, Research, Juniors, Districts and Zones, Local Sec- 
tions, Student Chapters, Public Education, Registration of Engi- 
neers, Salaries, and Classification of Engineers. 

Financial Matters 

Reports were received from the Executive Committee with 
recommendations with regard to adjustments in Committee and 
Division appropriations, mileage, and arrears of dues. These were 
adopted by the Board. 

Appreciation of Employees 

In recognition to Miss Carolina Crook for thirty years’ continuous 
service with the Society and to Miss Mary C. Moorman for twenty- 
five years, each was granted three months leave of absence with 
pay and the formal thanks of the Board. 

Memoirs of Honorary Members 

Appointment of committees to prepare memoirs of the late On- 
ward Bates and Charles L. Strobel, Honorary Members, was 
authorized. 

Professional Conduct 

The Board considered two cases submitted by the Committee on 
Professional Conduct. 

Interpretation for Local Section Allotments 

Based on the report of the Committee on Local Sections, the 
Board adopted an interpretation of the term, “‘engineering work,”’ 
as used in the rules for allotments to Local Sections. Details are 
noted elsewhere in this issue. 

Clarifying Salary Report 

Resolutions were received from the Sacramento and Los Angeles 
Sections requesting of the Board an official interpretation of the 
published salary schedule ‘‘as intended only for a guide by which to 
improve the salaries of engineers on relief work.” As a result of 
full discussion, the following action was adopted: 

“Resolved, that the reports of the Committee on Salaries, ap- 
proved by the Board of Direction, wherein it was intended to set 
forth the prevailing rates of salaries of civil engineers as of the first 
quarter of 1934 and as published in Crvi, ENGINEERING, first in 
April 1934, later, in revised form, in August 1934, and again as a 
separate in May 1935, are 

(1) to be understood to be statistical studies of salaries current 

in 1930 and early 1934 among a large group of highway 
engineers; and 

(2) are to be understood to have been prepared to aid in im- 

proving the salaries then being paid engineers engaged on 
relief work; and 

(3) that the salaries indicated in those reports are not indica- 

tive of the higher salaries appropriately to be paid engi- 
neers at the present time.” 

It was further voted that in any reprinting of the separate leaflet 
the part relating to salaries shall be set apart from that relating to 
fees and shall be accompanied by these interpretations of the Board. 
[See page 14 of the rear advertising section of this issue.) 
Membership Committee 

The Board took action on 85 cases of membership admission 
and transfer, specifically reported to it by the Committee on 
Membership Qualifications. 

Communications from other Organizations 

Brief reports outlined the activities of associated bodies, includ- 
ing United Engineering Trustees, Inc., the Engineering Founda- 
tion, American Engineering Council, and the Construction League 
of the United States. 

Code of Conduct 

To the Committee on Professional Conduct was assigned the 
study of the desirability of formulating a general code of conduct 
for members of the engineering profession and if considered advis- 
able, the formulation of such code. 

Miscellaneous Matters 

Various other matters of an administrative nature were dis- 
cussed and acted upon. 
Adjournment 


The Board adjourned to meet in Portland, Ore., on July 13, 
1936. 
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Clarifying Provisions for Section 
Allotments 


Since JANuARY 16, 1933, allotments to the Local Sections haye 
been computed in accordance with a set of rules recommended by 
a special committee of the Board of Direction and adopted by the 
Board on that date. The formula for determining the amount of 
an allotment contains factors for the number of paid-up members 
in the Section, the total amount of local dues collected by the Sec. 
tion during the calendar year, the number of technical meetings 
held during that period, the geographical character of the Section— 
whether state or regional, or whether confined to a relatively smajj 
center of population—and a constitutional top limit of $3.00 per 
member. ‘ 

In determining the factor for the number of technical meetings, 
the Committee on Local Sections has been faced by an increasing 
number of Local Section meetings at which there were featured sub- 
jects which could not be sharply defined as technical. The com- 
mittee recently decided that the number of moot questions in this 
factor deserved careful study and amplification in the rules, which 
has resulted in the following memorandum as to what constitutes a 
“technical meeting.’’ This was prepared by the Committee on 
Local Sections and adopted by the Board of Direction on April 20, 
1936 

“A technical meeting shall be deemed to be one at which some 
engineering work is discussed. Engineering work shall be inter- 
preted broadly to include the following and like subjects: 

“1. Engineering research, design, and construction in general, 
or as applied in specific cases. 

“2. Scientific subjects dealing with matters having some appli- 
cation to, or relationship with, engineering, such as meteorology, 
biology, physics, chemistry, astronomy, etc. 

“3. Subjects relating to the production, manufacture, and use 
of materials and equipment employed in engineering and industry. 

“4. Economic problems having engineering and social aspects, 
such as transportation, flood-control, power, stream pollution, and 
the development and conservation of natural resources. 

“5. Legal and sociological problems relating to engineering 
construction, and industry, such as arbitration of disputes, labor 
policies, etc. 

“6. Talks on historical subjects, travel, etc., when embodying 
engineering interest. 

“7. Professional matters, such as ethics, engineering education, 
licensing of engineers, etc., also Society activities formally pre- 
sented by an officer or director of the Society or a member of Head- 
quarters staff. 

“Note: Social meetings (smokers, dances, picnics, etc.) shall not 
be classed as technical unless held in connection with discussions 
coming within the above categories.” 





Current Projects of Engineering 
Foundation 


Activities of the Engineering Foundation for the first quarter of 
1936 covered a wide variety of projects, including many of im- 
portance to civilengineers. Assistance to the Society's Committee 
on Earths and Foundations made possible the continuation of ex- 
perimental work in various places. The study of plasticity of 
metals, in progress at the University of Pittsburgh, is also proving 
of practical value, and a report thereon is being prepared. In the 
field of cement and concrete research, the possibility of organizing 
and financing a comprehensive program for the coordination of re- 
search efforts is being thoroughly investigated. 

Non-technical projects, mainly under the direction of E.C.P.D., 
also received considerable attention. The work of accrediting en 
gineering schools continued, with committees visiting and exam- 
ining the curricula of many colleges in the New England and 
Middle Atlantic district. A manual on student guidance was 
drafted for the assistance of local sections of national engineering 
societies. Work on the selected bibliography of engineering sub- 
jects is nearing completion, and a pamphlet is being drafted for 
senior students of engineering, suggesting studies that will help 
them to cope with the professional situations they will meet 1m pr@> 
tice. : 
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XIMATELY 400, including members and their families, 
ind members of Student Chapters, attended the Spring 
M » of the Society held at Hot Springs, Ark., April 22 to 25, in- 
Headquarters for the meeting was at the Hotel Arling- 
ated on one of the boundary lines of the Hot Springs Na- 
ark 
stance and in location, the various technical topics were 
o the Mississippi Valley. But this hardly proved a re- 
for the subject matter ranged from transportation, flood 
and power, to sanitation, water supply, dams, and bridges, 
projects involved extended from the headwaters of the 
Mis ppi basin to the Gulf 


FEATURING MIssisstpPI VALLEY DEVELOPMENT 


ree days prior to the opening session of the regular pro- 
the Board of Direction and its committees were engaged in 
gs. Reports will be found elsewhere in this issue. The 
Spring Meeting proper was called to order in the grand ballroom 
Hotel Arlington, on Wednesday, April 22, at 10 o’clock 
\Mavor Leo P. McLaughlin welcomed the Society to Hot Springs, 
.znother welcome was extended by Thomas J. Allen, Jr., super- 
nt of the Hot Springs National Park. D. W. Mead, Presi- 

nt of the Society, responded to both on behalf of the Society. 
One of the highlights of the meeting was a note of optimism ex- 
{ in papers presented by several industrialists who were on 
rogram, among them H. C. Couch, president of the Arkansas 
wer and Light Company; L. W. Baldwin, M. Am. Soc. C.E., 
of the Missouri Pacific Railroad; and Colonel T. H 

n, president of the Lion Oil Refining Company 

technical sessions were well attended, and interest in the 
ran high because most of them dealt with problems con- 
g the Mississippi Valley, the Mid-South, and the Southwest 
where the activities of most of those in attendance were 
The morning and afternoon sessions on Thursday, 
23, were devoted to Division meetings, and many excellent 
pers, discussing civil engineering projects of high importance to 
South and to other regions of the country, were presented. A 
ting of the Sanitary Engineering Division, at which three 
ers were presented, was held in the morning and attracted an 
isiastic audience. Another morning meeting, which ad- 
d for luncheon and reconvened in the afternoon, was that 
he Waterways Division. The three papers offered by this Di- 
m were followed closely inasmuch as waterway developments 
f vital importance to those in the Mid-South and adjacent 


ates 
On Thursday afternoon three papers were presented by the Con- 
ruction Division, rounding out a day of excellent technical dis- 

ion. Thus, during the day, nine papers were presented in all, 
leach group was followed by general discussion from the floor. 




















Hot SPRINGS IN APRIL 


National Park Overlooking the Headquarters of 
the Spring Meeting 
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Notes on a Successful Spring Meeting 


Good Attendance, Notable Papers, and Fine Excursions Mark Hot Springs Gathering 


For abstracts of the various engineering papers, reference may be 
made to the forthcoming July issue, whose technical contents wili 
be devoted to the interesting subjects discussed at Hot Springs 


LOcAL SECTION AND STUDENT ACTIVITIES 


On Tuesday afternoon, just before the meeting sessions proper, 
delegates and others from the southern group of Local Sections met 
to discuss mutual problems and various Society activities of interest 
to the Sections. An extensive and valuable interchange of ideas 
repaid their efforts. All in attendance participated 

Similarly student members, whose accommodations had been ar 
ranged for at the Hotel Howe, a short distance from the Arlington, 
attended a conference of representatives from Student Chapters 
of the Society on Thursday afternoon, April 23. About 65 en 
thusiastic members of Student Chapters, of college faculties, and of 
Society committees attended the meeting 


ENTERTAINMENTS PROVIDED 


A dinner dance, at which every table in the ballroom at the Hotel 
Arlington was filled, was held on Wednesday evening, April 22 
A special program of entertainment, which included an address on 
“How to Run the U. S. Government,” by ex-senator Ezra, a chin 
whiskered prototype of the comic pages, and a brilliant discourse 
on ““The Sucker,’’ by H. T. Harrison, as well as professional singing 
and dancing, proved to be popular features of the evening. The 
formal dance that followed was greatly enjoyed, particularly by 
the younger element. 

Another program of entertainment for members, ladies, and 
guests, was arranged for Thursday evening at the Club Belvidere, 
located in hilly woodlands about five miles from the hotel head 
quarters. Dancing followed dinner, and professional entertain 
ment was provided at intervals 

Several teas, card parties, and other forms of entertainment, 
including some interesting sight-seeing trips, were arranged for 
women visitors by the Ladies Reception Committee and the 
Ladies Hot Springs Local Committee. All reports agreed that the 
guests enjoyed these features. 


NOTABLE Mississippi River TRIP 


On Friday, April 24, a party of about 125 met on a special train 
at Hot Springs in which they were carried to Arkansas City 
Awaiting them was the steamboat Tollinger, a sternwheeler, which 
they boarded for a trip down the Mississippi River through the 
cut-offs at the famous Greenville Bends. The group arrived at 
Arkansas City a little after noon. Luncheon was served almost 
immediately on a quarter boat attached to the Jollinger. By this 
time, with additions at Arkansas City, the group had been increased 
to about 150. 





EXCURSION TO BauxiTE MINE 


Scene near Entrance to Underground Workings—Photograph 
taken Saturday, April 25 
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Fripay Excursion THroucs Mississiprt River Cut-Orrs Across GREENVILLE BENDS 
Party Disembarks near Lake City, Ark., After Completing River Trip 


Fortunately for those who wished to see a demonstration of river 
hydraulics, the Mississippi was at a high stage, the Ohio River 
flood having just reached its crest at Greenville. About 1,250,000 
cu ft per sec were flowing. As the boat proceeded down the river 
toward Lake Village, Ark., its destination, engineers who were in 
charge of the work in connection with the cut-offs explained the 
methods they had used, the difficulties they had encountered, and 
the effectiveness of the completed work to “‘straighten”’ the river 
at these points. Where formerly it was necessary to travel 40 
miles to get through the Greenville Bends by water, it is now neces- 
sary to go only ten miles, a saving of 30 miles in distance and many 
hours in time 

Arriving at the dock nearest the Lake Village railroad station, the 
party became the temporary guests of members of the Lake Village 
Chamber of Commerce and their families and were transported in 
private cars to the station, a distance of about five miles. There 
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the special train was ‘air. 
ing to make the returp 
journey to Hot Springs 
Despite the fact tha: th, 
sky was somewhat over. 
clouded during most of th, 
day, those who made the 
trip had an excellent view 
of the cut-offs, and fo 
many who had heard so of. 
ten of high water in th 
Mississippi, but had never 
seen it, there was the spec. 
tacle of trees along the 
banks at Lake Village sub. 
merged to the depth of 
their lower branches 


Trip TO BAUXITE Mine 


Many members found jt 
necessary to leave for home on Thursday or Friday, but others 
arranged their affairs so that they could stay over until Saturday 
to visit a bauxite mine located about an hour’s journey from Hot 
Springs. The party left Hot Springs at about nine on Saturday 
morning, returning in the afternoon. Snapshots of this and sey. 
eral other notable features of the Spring Meeting, furnished by 
courtesy of C. A. Mead, M. Am. Soc. C.E., are reproduced herewith 
Thus terminated a successful meeting, where those from the 
northern states were able to gain a month on summer weather and 
summer scenery, while others from Arkansas and the nearby 
southern states looked askance at top coats and overcoats, which 
proved to be wholly unnecessary equipment under the warm 
southern sun. Many who for the first time had opportunity to 
visit the oldest of the national parks can testify to its attractive- 
ness. The Society is greatly indebted to the committees through 
whose efforts the arrangements were so successfully carried out. 





Problems of Juniors Discussed at 
Ithaca Regional Meeting 


On MAY 9, 1936, a joint regional conference of Local Sections 
and Student Chapters was held at Cornell University, Ithaca, 
N.Y. The Buffalo, Rochester, Lehigh Valley, Syracuse, and 
Ithaca Sections were represented, and in addition the Albany 
Society of Engineers. Representatives of four Student Chapters 
were also present. A full account of the joint open session and 
the afternoon session of the Student Chapter representatives will 
be found elsewhere in this issue under the title ‘“Regional Student 
Conferences Held.”’ 

The afternoon conference of Local Section representatives was 
presided over by S. C. Hollister, M. Am. Soc. C.E., director of the 
school of engineering, Cornell University. The discussion opened 
on the question of how assistance may be given to the Junior 
so as to better his relations with the practical engineer. That 
he be given something to do with his elders is the major thing, 
and this can be done to better advantage in the Local Section than 
in a Junior organization. The Junior should be encouraged to 
attend the Local Section meetings. The Junior is not reticent 
He usually expresses his point of view and should be put on com- 
mittees with the senior members. 

Secretary Seabury pointed out that there has been general 
cooperation between the older and younger men and that the 
Society has appointed contact men. On several occasions the 
Society has sponsored a gathering of the younger men and has had 
older men meet with them. By an effort on the part of both, 
the Junior’s contact with the Society can be made a happy one. 

W. A. Hazard, M. Am. Soc. C.E., president of the Lehigh 
Valley Section, asked what becomes of the student after he gets 
out of school. The students to whom the Section makes its stu- 
dent awards of Junior membership usually stay in the Society one 
year and then drop out. 

A. P. Skaer, M. Am. Soc. C.E., president of the Buffalo Section, 
stated that his Section treats the Junior the same as a corporate 
member and encourages the younger engineer to take part in the 


discussions of the Section. He declared that the older mem- 
bers should make an effort to help the younger men get a start. 

D. W. Mead, President of the Society, pointed out that the 
organization of the Student Chapters has had a marked effect in 
increasing Junior membership. He stated that he favored a code 
of ethics that would be broad enough for everyone and that he 
believed in preaching ideals to the young engineer, in this manner 
keeping him away from things which would have a bad effect on his 
future career. 

Warren C. Taylor, M. Am. Soc. C.E., of Union College, sug- 
gested that the Society prepare a booklet to help the student in 
engineering and to enlist his interest. 

S. C. Hollister, M. Am. Soc. C.E., of Cornell University, em 
phasized the desirability of continuity between membership in the 
Student Chapter and Junior membership in the Society, and de- 
clared that the problem divides itself into (1) getting a large 
number of students into the Junior grade, and (2) planning inter- 
esting Junior activities in the Section, thereby maintaining the 
Junior’s interest in the Society. 

The following resolutions were adopted following the discussion 

“It is the sense of this conference 


“1. That a grade of Student Member be established to which 
juniors and seniors in Student Chapters be eligible and for which 
the dues shall be $3.00 annually. 

“2. That a member of a Student Chapter in an accredited 
college of civil engineering upon graduation be automatically 
created a Junior Member of the Society without initiation fe 
and that yearly dues be increased each year after graduation, 
those now prescribed for Juniors; further, that initiation fees © 
such members be collected oniy upon election to corporate member 
ship. 

“3. That the Local Sections place their Junior members 
each of the standing committees, and make them special assistan's 
to its officers as far as they are available. 

“4. That the Local Sections appoint standing committees 
engineering salaries, engineering registration, and engineer’ 
reemployment.”’ 
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WriiiaM Jarvis McALPINeE, 1812-1890 
President of the Society, 1868-1869 


1m Jarvis McAlpine was born to the profession, his father 
, millwright and mechanical engineer. McAlpine senior 
very occasion to direct his son’s interest into the same 
inels, taking him even when a young boy to visit the mills 
canal works he was building, and giving him personal instruc- 
tion in the art 
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a? The younger Mc- 
Saturday Alpine made his first 
rom Hot important contribu- 
Saturday tion to the engineer- 
and sev. ing profession when 
ished by but 21 years of age. 


He was at that 
time a resident en- 
gineer on the Che- 
nango Canal, under 
John B. Jervis (later 
Hon. M. Am. Soc. 
C.E.). The question 
of adequate water 
supply for the canal 
had arisen, and Jervis 
assigned him theduty 
of gaging the rainfall 
and runoff of the 
Eaton and Madison 
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was complete, and his 
report, still of recog- 
nized authority, fur- 
nished the basis of most of the later work in this important branch 
if hydrology. In 1875, Jervis wrote that the ratios of rainfall to 
runoff determined by McAlpine had been proved correct by 40 
years of operation of the reservoirs for which his study had been 
made 
McAlpine followed Jervis to the Erie Canal, and succeeded him 
is chief engineer of the eastern division (Little Falls to Albany) 
in 1836. The importance of the Erie Canal in promoting the de- 
velopment not only of New York State but of the entire Middle 
West need scarcely be mentioned, but a brief explanation of the 
enlargement is perhaps of interest. As completed in 1825, the 
anal had a draft of about 4 ft, and was about 40 ft in width at the 
surface and 28 at the bottom; the locks, 90 by 12 ft in plan, 
accommodated boats of about 70-ton capacity. The enlargement 
provided for double locks of increased capacity, and enlargement 
and some relocation of the channel itself. This work continued, 
with a few interruptions, until about the time of the Civil War, 
when the canal was—at least nominally—7 ft deep, 55.5 ft wide 
at the bottom and 70 at the surface, and equipped with locks 100 
oy |S {tin plan, accommodating boats carrying 240 tons of freight. 
McAlpine remained with the canal until 1845, when he left to 
vecome assistant engineer—and shortly thereafter chief engineer— 
in charge of constructing a granite drydock at the New York Navy 
Yard « dock is still in service after 85 years—a testimony to 
' built on sure foundations, for the problem of providing 
“cequate bearing for this structure was one of the most difficult 
founda problems of the 1850’s. The dock site was underlain 
nost impalpable quicksand and small veins of coarse 
i which flowed springs of fresh water. In all, 41 such 
encountered in the course of excavating the pit. One 
rted from its first location by the driving of piles, 
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Early Presidents of the Society 


wa 


undermined and burst through a nearby bed of concrete 2 ft thick 
Another, accidentally closed by freezing, forced up some 1,200 sq 
ft of the foundations. 

The dock chamber is 350 ft long and 68 ft in minimum width, 
with a depth of 26 ft over the miter sills at high tide. These di- 
mensions permitted the docking of the then largest man-of-war in 
the Navy, if not in the world—the Pennsylvania. 

The heavy masonry of the dock rests on more than 6,500 bearing 
piles averaging about 33 ft in length, and 1,700 tongue-and-groove 
sheeting piles completely surrounding the area. For the most part, 
they were driven by one- or two-ton hammers hoisted to a height of 
30 ft—chiefly by steam power, but in some cases by men working 
with a crank or on treadwheels, or by horses. However, in the 
latter part of the work a Nasmyth steam piler was brought from 
England and put into service. ‘“The novel principle on which this 
machine worked, consisted in very rapid short blows with a heavy 
hammer hoisted by the stroke of the engine with each revolution.” 
It is reported that the weak construction of many of its parts was 
not adapted to such hard driving, and ‘“‘during the three months it 
was on the work it was never in sufficient repair to perform one day’s 
full service.’ (Naval Drydocks of the United States, Charles B. 
Stuart, 1852). 

In addition to his work on the foundations and masonry, 
McAlpine designed the steam engine and pumps required for 
operation, and the turning gates—the largest iron gates of the time 

Accurate records of penetration, number of blows, and so forth 
were kept for each pile, and from them McAlpine developed one of 
the first formulas for the bearing value of piles. A signal honor was 
conferred upon him in 1868 for this and other work of a similar 
nature when the Institution of Civil Engineers (London), of which 
he was the first, and for a long time the only, American member, 
conferred upon him the Telford medal for a paper on the supporting 
power of piles. 

In 1851 the City of Chicago (population 35,000) engaged Mc- 
Alpine to design and construct the first municipal water works. 
The city fathers instructed him to provide for a population of 
100,000—their estimate for the year 1865, which proved quite con- 
servative. Accordingly, he designed pumps and reservoirs to 
supply 3,000,000 gal (imperial) per day, with a distribution 
system covering about 700 acres. His estimated total cost was 
$318,000. 

The principal features of the project were an intake crib in Lake 
Michigan, about 600 ft from the shore; a 30-in. diameter wrought- 
iron intake pipe extending thence to the pump well; a Cornish 
pumping engine similar to the one he had designed for the Brooklyn 
dry dock; a reservoir tank to give a head of 60 ft and permit 
intermittent operation of the pumps; and distributing pipes. 

The engine house was on the shore of the lake, near Chicago 
Avenue and Sand Street, and the reservoir was at the present site 
of the Chicago Avenue station, Chicago Avenue and Lincoln 
Parkway. At the latter location an old water tower, no longer in 
use, is still preserved as a landmark; it dates, however, from a 
later time and was not a part of McAlpine’s work. McAlpine’s 
reservoir consisted of a boiler-iron tank, 43 ft in diameter, sur- 
mounting a masonry building whose foundations were inverted 
arches of brick. 

The third bridge to be built in this country by pneumatic caisson 
methods was the drawbridge constructed in 1860 across the Harlem 
River at Third Avenue, New York. (The present structure at that 
site dates from about 1897.) McAlpine’s caisson consisted of a num- 
ber of cast-iron cylinders, 6 ft in diameter and 9 ft in length, pro- 
vided with flanges on the inside by which they were bolted to- 
gether. The air lock was bolted to the top of the column. 

In operation, this caisson was lowered by jerks, rather than 
steadily. When the column had been entirely cleared at the 
bottom, the workmen would ascend into the air lock, where at- 
mospheric pressure would be gradually restored. Then, when they 
had left the lock, men were stationed at guy ropes and a cock was 
opened, allowing the air in the caisson to escape quickly. The 
weight was thus suddenly restored to the caisson “‘with an effect 
similar to a blow,” while, at the same time, the rapid inrush of 
water at the bottom caused a complete scouring of the material at 
the rim. The amount of settling in one operation frequently 
amounted to 10 or 12 ft. When the column stopped it was re- 
charged with air, and the process repeated 
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It is believed that the Third Avenue Bridge is the first example 
f belling out the lower end of the 


of the now common practice 
column into the frustum of a cone, to provide greater bearing area. 
Io accomplish this, wooden sheet piles were driven under the 
periphery of the caisson, outward and downward, the underlying 
material was excavated, and the space was filled with concrete 

McAlpine was perhaps the first American engireer to be con- 
ulted on an important European project. In 1870 he was invited 
by the Danube Navigation Company to examine and report upon 
the improvement of the Rapids of the Danube, which had been 
under discussion for many years by the most distinguished engineers 
of Austria and Hungary The adopted plans followed the general 
line of his recommendations, and at the time of his death in 1890 
the company in charge of the work was still planning to call him to 
take charge as soon as their arrangements were completed 

In 1881 he became chief engineer of the Arcade Railway, ‘‘a 
most luxurious project for an underground rapid transit road in 
the City of New York, providing a second street under Broadway 
with sidewalks, giving access to underground shop fronts, with 
four tracks between them for local and express trains. This plan 
was defeated by the opposition of property owners who resented 
the interference with their vaults under the surface sidewalks, and 
a second plan confining the works to the space under the carriage 
way was stopped by defects of its charter McAlpine, however, 
never lost his interest in the establishment of a subway, and gave 
much study to all details of the work 

rhe City of New York will remember McAlpine as the engineer 
of the department of parks who in 1879 and 1880 directed the 
construction of Riverside Driv rhe state will recall his public 
service in the 1850's as state engineer and later as railroad com 
missioner, and his later work as a private engineer in preparing the 
seven acres of difficult foundations for the State House at Albany 

He designed and constructed the New Bedford water works in 
1865, and at various other times served either as consultant or de 
signer on water works at Albany, Norfolk, Montreal, Toronto, 
and at least seven other important cities. He built some of the 
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early wharf structures at Galveston, and was a consultant for foy 
years on Captain Eads’ proposed ship railway across the [sth 
mus of Tehuantepec. At various times, also, he was chief engines, 
of the Erie Railway and of the Galena and Chicago (now part oj 
the Chicago and Northwestern) Railroad, and vice-president oj 
the Ohio and Mississippi Railroad 

But space will permit only a passing mention of these engage. 
ments, for McAlpine made another sort of contribution to thy 
profession to which attention must be given—a contribution tha; 
will be remembered after the last of the physical structures }, 
erected shall have served its turn and been replaced. This 
was his work in molding American engineers into a true pro 
fession 

He recognized two distinct functions of a national organizatio, 
of engineers—one, the dissemination of technical knowledge, an 
the other, the promotion of a professional attitude. ‘There is 
profession,”’ he said in his inaugural address, ‘“‘which has not 
similar association, and until we have established our Society upon 
a stable basis we shall not be regarded by the public as having 
really attained a professional character. Those engineers who by 
long study and practice are entitled to rank themselves in th, 
profession have (heretofore) had but little advantage over thos 
who have assumed the name without much of either, because ther 
has been no standard by which the public could judge of thei 
qualification.”’ 

The true engineer loves and is devoted to his profession. H; 
believes it to be the noblest of them all, giving scope to hig he r anc 
deeper thoughts, and wider range for the intellect, but especially 
to those thoughts which are immediately beneficial to mankind 

He was an earnest advocate of the duty of every engineer to gi 
his fellows the advantage of his observations and experiences 
fear,”’ he said, ‘‘that our experienced engineers, especially those of 
the old school, become indolent in recording their operations a 
they grow older. I am not certain but that we ought to requir 
from each member the annual contribution of a paper, descriptior 
or drawing of some work of interest 
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‘I ine heeded his own precepts, and wrote careful, clear ac- 
f almost every project on which he was engaged. The 
he adopted in his writing, as illustrated by the con- 
aragraph of one of his articles, is worthy of consideration 
ne preparing a technical paper. Describing repairs on an 
m, he stated: “The foregoing account has been written 
more detail than would be necessary for the information 
rienced hydraulic engineers. It is intended chiefly to 
the younger members of the profession, and particularly 
the author to introduce a few of his practical experiences. 
paring this paper he has made no effort at elaborate writing, 
hope that it will induce many young members to submit 
periences to the Society, and thus instruct themselves as 
well as their associates.” 

During MecAlpine’s incumbency, the first Annual Convention of 

the Society was held—in New York, June 16, 1869. 
His interest in the younger members of the profession he retained 
hroughout his life. Late in his career he wrote: “My most 
unest wishes now are to maintain the dignity of the profession, 
nd to obtain for it the respect of the community. Beyond the 
necessity of providing a moderate maintenance for my family, my 
hief object is to lay before the young engineers the experience of 


a long professional life of practice and study. Some of you and all 
of my older friends know that whatever information on any branch 
ff the profession I have, is as much at their service as if it were their 
wn: and that nothing gives me more pleasure than to be able to 
mtribute to the success of others, and especially of the young 
engineet As a motto to engrave upon your professional shield, 
I give you these three words—‘Integrity, Industry, Enthusiasm.’ "’ 
Much of the information in this biography has been obtained 
rom McAlpine’s own writings. His library, including an almost 
omplete collection of drawings of the projects on which he was 
ngaged, was presented to the Society in 1873, and is a valuable 
source of historical data. | 





Fourth Annual Report of P.E.C.U. 


IN THE FOUR-YEAR period ending October 1, 1935, the Pro- 
fessional Engineers’ Committee on Unemployment found positions 
for a total of 7,864 engineers in the New York metropolitan area. 
The four-year figure represents 72 per cent of the registrations 
during the same period; in the last year alone, however, there 
were 614 more placements than registrations, the figures being 
respectively 2,353 and 1,739. By contrast, in 1934 there had 
en some 3,100 placements and more than 4,000 registrations. 

During 1935, says the fourth annual report of the committee, 
PE.C.U. “continued to be the principal agency for placing engi- 
neering and supervisory personnel on emergency work programs 
nthe metropolitan area. It has also continued to be the agency 
to which technical men have looked prima~ly for emergency 
assistance.”’ 

While the work of placing engineers on emergency operations 
has decreased materially, the Works Progress Administration has 
asked the assistance of P.E.C.U. in confirming the qualifications 
of technical men to fill positions in industry and other lines of 
regular employment. Also P.E.C.U. has assisted the New York 
State Employment Service in the preparation of manuals for use 
in selecting personnel in the highway and other construction 
helds. The P.E.C.U. has also been active in endeavoring to 
establish appropriate rates of pay for engineers on WPA projects 
both in New York and New Jersey.” 

The employment picture for engineers has changed materially 
during the past year, owing to opportunities both in industry 
and in the more permanent governmental operations. However, 
the report points out that many engineers are still engaged on 
emergency work programs of uncertain tenure. ‘“‘There is still 
a definite need, therefore, to continue P.E.C.U. for some time in 
the future 

Che work of P.E.C.U.,” the report continues, “has been made 
Possible only through voluntary contributions largely from mem- 


“ers of the national engineering societies. Although the contri- 
suuions have decreased each year, the necessity for funds has 
likewise ‘ortunately diminished, and P.E.C.U. has been able to 
‘unction effectively.... The balance on hand at the end of the 


Vear tots - > . : . 
— $5,198.72, which is sufficient only to carry on for 


Civit ENGINEERING for Fune 19376 397 


about four months at the present rate. There is need, therefore, 
for additional funds.” 

P.E.C.U. is a voluntary organization, initiated in October 1931 
by George L. Lucas, M. Am. Soc. C.E., then president of the 
Metropolitan (New York, N.Y.) Section of the Society. The 
metropolitan sections of the American Institute of Mining and 
Metallurgical Engineers, the American Society of Mechanical 
Engineers, and the American Institute of Electrical Engineers were 
invited to join and promptly did so. The work is administered 
by an executive committee containing as members the presidents 
of the Metropolitan Sections of the Founder Societies. Of the 
$200,000 received to October 1, 1935, members of the American 
Society of Civil Engineers had contributed $64,000. 

The members of the executive committee for 1936 are William 
R. Smith, chairman, and V. T. Boughton, Assoc. M. Am. Soc. 
C.E., and C. R. Beardsley, Clinton Bernard, and J. N. Landis. 
C. E. Beam, M. Am. Soc. C.E., is its executive secretary 





Juniors Active in Philadelphia Section 


On Aprit 15, 1936, the Juniors of the Philadelphia Section con- 
ducted for the first time a regular meeting of the Section, in this way 
demonstrating their interest and ability as a group. An account 
of the meeting, at which three interesting papers were presented 
by Juniors, appears in this issue in the ‘‘News of Local Sections” 
department. 

This young organization was conceived by Scott B. Lilly, M. Am. 
Soc. C.E. At a meeting held December 6, 1935, ten Juniors were 
present. After plans and activities were discussed, a chairman 
was elected, and those present were constituted a Junior Commit- 
tee. Upon investigation it was found that many of the Juniors 
were members of the Junior Engineers Club of Philadelphia. 
As this is a live-wire organization of young men, the committee 
decided that the Juniors could use their experience in the classes 
and meetings of that group and restrict their present activities 
to the April ‘‘Junior Meeting”’ previously referred to. 

The primary object of the group is to have the Juniors become 
better acquainted with one another and with the members of the 
Section. It is felt that the success of the plan for this year war- 
rants its continuance in similar form for the next year, when it is 
hoped that more Juniors will become interested and active in the 
work of planning and presenting the meeting. 

The Junior Committee is composed of the following: A. H. 
Wagner, chairman, S. T. Carpenter, H. J. Engel, L. A. Huber, 
J. B. Letherbury, P. MacMurray, R. R. Robinson, J. G. Smith, 
Jr., M. M. Sommer, and W. G. Stevens, Jr., all Juniors of the 
Society. The foregoing information regarding activities of the 
Juniors was furnished by Mr. Wagner, chairman of the committee. 





Student Chapter Conducts 
Radio Program 


A RADIO PROGRAM by members of the Oregon State Agricultural 
College Student Chapter was broadcast by KOAC, Corvallis, on 
April 27, as one of a series by the student branches of all the na- 
tional engineering societies. KKOAC is the state-owned radio sta- 
tion operated by the General Extension Division of the Oregon 
State System of Higher Education. ‘‘It is the purpose of the boys 
in these programs to present engineering and its relationship to the 
social and economic life of the community so that the average 
citizen will have a better understanding of the work of the engi 
neer,”’ writes F. Merryfield, the faculty adviser 

Mr. Merryfield goes on to describe the method worked out by the 
Chapter for conducting its regular meetings: ‘‘About a week prior 
to each meeting, several boys are asked to give short talks on some 
phase of civil engineering with which they are familiar. These 
talks are not to exceed ten minutes in length. Several of the boys 
have used articles from Crvi. ENGINEERING as the basis for their 
talks, and to date our meetings have been of exceptional interest, 
well put on, and well organized. In addition, it was stressed that 
the meeting should not be longer than one hour, and that it should 
start on time. The result has been that our average attendance 
has increased about 30 per cent, so that now about 80 per cent of 
our membership attends regularly.”’ 











For many years after the first Student Chapter was founded in 
1920, these units of the Society pursued their individual way with 
nly casual contact with other Chapters. During the last six or 

even years, however, there have been occasional conferences of 
Chapter representatives at the time of Society meetings in the 
pring and fall, at which Chapter problems have been discussed 
ind ideas exchanged. To the Philadelphia Section should go the 
credit for the establishment of a different type of conference, re- 


DURING THE MONTHS of March, April, and May, there were 
held six conferences of representatives from Student Chapters resi- 
dent in definite regions. During the same period a Student Chap- 
ter Conference was held in connection with the Hot Springs, Ark., 
meeting of the Society. The latter type of conference is scheduled 
whenever there is a suitable meeting of the Society as a whole; 
the former belongs in a geographical region where the Chapters at 
the various colleges take turns entertaining the other members of 
the group 


UNIVERSITY OF ALABAMA—Marcu 16-17 


rhe Student Chapter at the University of Alabama was host to 
representatives from the Chapters at Tulane University, the Uni- 
versity of Mississippi, and the Alabama Polytechnic Institute—a 
total of 47 students, together with five faculty members, six mem- 
bers of the Alabama Local Section, and Director F. H. McDonald 
of District No. 10. Inspired by the conference at Birmingham in 
connection with the Fall Meeting of the Society in October 1935, 
the officers of the University of Alabama Chapter, President 
Nathan R. Hower and Secretary George Sunda, conceived the 
plan for the conference and carried it out. The dates were se- 
lected so as to include the annual Engineers’ Day at the Univer- 
sity of Alabama, held every March 17 in honor of St. Patrick, fre- 
quently accepted as the patron saint of engineers 

rhe first session on Monday, March 16, was opened by N. R 
Hower, president of the Student Chapter at the University of 
Alabama, who presented Dean George Jacob Davis, Jr., of the 
school of engineering, formerly Faculty Adviser to the Chapter. 
Dean Davis, in welcoming the representatives, reviewed student 
activities of thirty years ago, pointed out that engineering society 
programs in those days seldom took account of the student’s limited 
ability to understand highly technical matters, and contrasted these 
conditions with present-day student activities sponsored by the 
Society as a definite introduction to the profession. 

The conference discussions first centered about the organiza- 
tion of a permanent regional conference. Plans were discussed 
for the setting up of a permanent standing committee on meetings, 
and a statement of principles to govern the programs of each year 
was suggested 

E. M. Lee, a senior from the Alabama Polytechnic Institute, read 
a paper on ‘‘Consolidation of Engineering Professions,’’ followed by 
a talk by Mr. Youngs, former member of the Student Chapter of 
the University of Alabama, describing his work in the aerial map- 
ping division of the Tennessee Valley Authority. Other papers 
were by Mr. Woodruff of the University of Alabama Chapter, de 
scribing his experiences with the U. S. Coast and Geodetic Survey, 
and by Mr. Martiny of the same institution, whose subject was 

lhe Economic Aspects of the Florida Canal.” 

In the afternoon the representatives from Tulane University 
presented an illustrated lecture on ‘““The Construction of the Missis 
sippi River Bridge at New Orleans.’’ Dean Lee Bidgood of the 
school of commerce and business administration, University of 
Alabama, spoke on “‘The Part Played by the Engineer in the De- 
velopment of the South,’’ and then a motion picture of construc- 
tion methods used at Norris Dam was presented by J. R. Thrasher, 
of the University of Alabama. In discussion Dean Hargis, Fac- 
ulty Adviser of the Chapter at the University of Mississippi, re- 
counted his own experiences at Norris Dam during its construction. 
In closing the session, Dean Davis of the University of Alabama, 
and Dean Callan of Alabama Polytechnic Institute, spoke briefly, 
the latter on the progress of the present program of mapping the 
State of Alabama 

rhe evening session consisted of a joint dinner with the Alabama 
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Regional Student Conferences Held 


Spring Gatherings at Various Eastern Institutions Are Well Attended 





gional in character, at which neighboring Chapters get togeti 
year after year to conduct what is, in effect, almost a miniature 
a Society meeting. The Society's Committee on Student Cha 
ters has been steadily promoting the formation of more region 
conferences, and the following account of six meetings of this ty 
indicates the extent to which the Chapters are taking hold of th 
very credtiable idea. To the student officers should go full 
credit for planning and conducting these stimulating sessions 


Local Section, The master of ceremonies was Prof. D. A, dy 
Plantier, who presented the president and other officers of the Als 
bama Section. The principal speaker of the evening was A C 
Polk, M. Am. Soc. C.E., chief of the industrial water development 
project now under way in the Birmingham area. He stressed his 
experiences with young engineers. The dinner speeches were cop. 
cluded with an address by Frederick H. McDonald, Director from 
District No. 10, who described the attitude of the national Society 
toward student and Junior engineers. 

On the following day the visitors took part in the celebration of 
St. Pat’s Day, which is Engineers’ Day for the University. These 
widely publicized activities consisted of a pageant, exhibits in the 
laboratories, a banquet at which a cup was awarded to the out. 
standing senior engineer, and finally the St. Pat’s Ball in the college 
gymnasium. Among the exhibits by the civil engineers were 4 
model of a steel truss railway bridge and a section of slab, beam 
and tile construction of a concrete floor. 

The officers of the University of Alabama Chapter, who wer 
responsible for the conference, stated that they considered it sw 
cessful as a first venture. They had anticipated that there would 





MopEL OF A STBEL-TRUSS RAILROAD BRIDGE 


Laid Out and Built by N. R. Hower and George Sunda, Members of 
the University of Alabama Student Chapter 


be considerable room for improvement. For example, they think 
there should be a much greater participation by the represents 
tives from other Chapters and less of a show put on by the Chapter 
which acts as host. The principle of the conference is thought 
sound, and it should be considered as definitely established, ready 
to be carried on with constant improvements. It was recom 
mended that the date for the next conference be selected so as “ 
avoid quarterly or mid-semester examinations, which had pre 
vented the sending of representatives from the Chapters at “* 
University of Tennessee and Vanderbilt University. The Chapter 
officers also expressed their deep appreciation for the cooperatie® 
of the officers of the Alabama Section. 

Data for this report were furnished by Secretary Georg’ 
of the Alabama University Student Chapter. 


Sunda 


VIRGINIA POLYTECHNIC INSTITUTE—APRIL 6 


The Student Chapters in the State of Virginia cont: 


series of regional conferences begun last year by staging * 'W° 
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t Virginia Polytechnic Institute. Representatives from 
ters were present as follows: 


Virginia Polytechnic Institute. 50 
Virginia Military Institute... .... ere 45 
Univerdil Gs Cass + tis eon ceecdeans 12 


« Faculty Advisers and two of the Contact Members were 
also Vice-President Sawyer of Zone II; P. A. Rice, Secre- 
he Virginia Section; T. R. Edmonston of George Washing- 


tary 


son University; Prof. F. J. Sette of Washington, D.C.; and Walter 


& Jessup, Field Secretary of the Society. 

The purpose of the conference was expressed by J. C. Key, vice- 
oresident of the Virginia Polytechnic Institute Chapter, as follows: 
“At this second annual joint meeting of Student Chapters we have 
tempted to carry on the plan conceived at Virginia Military In- 
itute last year, ‘to establish closer bond between Student Chap- 
ters and the parent Society and to permit an interchange of ideas 
between represented colleges.’ There should exist between engi- 
neers a universal bond of friendship. One of the principal objec- 


al 


tives of this convention is for us to make contact with student en- 
gineers from other colleges and with the older engineers who have 
become outstanding in their profession.” 


Dean Earle B. Norris, of the School of Engineering at Virginia 
Polytechnic Institute, welcomed the representatives at the first 
session on Friday afternoon. Field Secretary Jessup spoke on 
the early history of the Society and the growth and usefulness of 
its Student Chapters. Then Professor Sette, Associate Profes- 
sor of Civil Engineering, who has been on a leave of absence for a 
year in Washington as director of a division of the Resettlement 
Program, described some phases of the marginal land problems 
which faced the Resettlement Administration. 

\t an evening session A. P. Bursley, of the National Park Ser- 
vice, gave a paper illustrated with sound pictures on “Parks and 
Planning,”’ in which he described the part played by engineers from 
the time a park site is selected until it is ready for the public. 

On Saturday morning the sessions were resumed with a paper on 

The Graduate Engineer Faces the World,” by W. M. Johnson, 
consulting engineer of Lynchburg, Va., who graduated from Vir- 
ginia Polytechnic Institute eight years ago. He sounded the warn- 
ing that during the first few years of an engineer’s career he is 
likely to have some dull or monotonous moments. Nevertheless 
he will surely find that all his experiences are stepping stones to 
higher positions. 

Maj. C. J. Calrow, of the Virginia State Planning Board, spoke 
on “The Part of the Engineer in State and National Planning.” 
The final speaker of the morning was R. J. Holden, Professor of 
Geology at Virginia Polytechnic Institute, who talked on ‘“‘Dams 
and Reservoirs” and showed that a great many factors must be 
taken into account by the engineer in building a dam. The en- 
gineer has three great responsibilities—his duty toward the people 
who invest money in the project, protection of the lives of people 
that might be endangered by the failure of his dam, and his own 
reputation 

Saturday afternoon was devoted to papers by members of Stu- 
lent Chapters. The Virginia Polytechnic Institute program was 
under the direction of J. C. Key and consisted of the following 
papers: ‘‘Why Take Civil Engineering?’ by L. T. Gatling; ‘‘Cen- 
trally Mixed Concrete,” by R. L. Fletcher; and “Local Control 
Surveys,” by J. L. Hammer. 


Che University of Virginia program consisted of the following 
papers rhe Development of Low-Heat Cement,” by W. A 
Townes; “Present Trend in Highway Engineering as a Contribu- 
tion to Highway Safety,” by R. G. Copper; “The Program of the 
Engineers’ Council for Professional Development,’’ by J. M. Cow- 


gil; and “The Development of Arc Welding in Engineering Con- 
struction,”’ by W. Starke. 

The final program was presented by the Virginia Military Insti- 
¢ Chapter under the direction of W. H. Oglesby. The papers 


: re “the Southern Pacific in Mexico,” by R. B. Douglas; 

Hobbies and Their Importance,” by A. T. White; “Our Mounting 
Highway ll,” by J. C. Curley; “Colonel W. M. Patton—a Biog- 
raphy . T. Rison; and “Tangier Island and Its People,” by 


. The | rsity of Virginia Chapter invited the conference to 
neet wit iext year and the invitation was accepted. 

vent of the two-day conference was a banquet on 
Saturday it, presided over by Professor Sette. 
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The Conference was conducted by J. D. Key, vice-president of 
the Virginia Polytechnic Institute Chapter. Stuart Shumate, 
president of the Chapter, to whom much credit is due for the suc- 
cess of the meeting, was confined to the infirmary and unable to 
take part in the sessions. However, he later said: “I feel that 
something more than the stated objective of this convention was 
accomplished. Not only was a closer bond established between 
the Student Chapters, but a better understanding was brought 
about between the schools represented. Student engineers were 
given an opportunity to meet some of the older members of the 
Society. Meeting this fine group of men made them realize that 
the ideals of the Society and of our profession are high, and that 
when these young men begin their work they must be prepared to 
assume and to carry on a large responsibility that will be entrusted 
to them by these older men.”’ 

Professor Hartman, Acting Head of the Department of Civil 
Engineering at Virginia Polytechnic Institute, concluded: ‘‘I feel 
that these student conferences are an excellent means of bringing 
the young engineers together and establishing a contact that could 
probably be made in no other way. Also, the faculty members of 
the different colleges are brought together under circumstances 
which tend to create valuable discussions from a teaching stand- 
point.”’ 

Data for this report were furnished by the officers of the Virginia 
Polytechnic Institute Chapter. 


PENNSYLVANIA MILITARY COLLEGE—APRIL 20 


Pennsylvania Military College was host to nine other Chapters 
in the Philadelphia area on April 20, at the second annual all-day 
student convention sponsored by the Philadelphia Section of the 
Society. Representatives were present from Chapters as follows: 


University of Delaware.......... a 
Pennsylvania Military College........... ..19 
Villanova College............. A 2 Madigan, 15 
Ra ak Pb nase as 4 6 oes wane 
ls oa nd ood olenie-a ee os. ore 13 
Lehigh University............ Win eta 9 
University of Pennsylvania.............. S 


Bucknell University.......... 
Swarthmore College.......... 
Pennsylvania State College................. 


In addition, there were present about a dozen Faculty Advisers 
and Contact Members, the president and secretary of the Philadel- 
phia Section, and other members of the Society. 

The conference proceeded under the direction of Edward Fay, 
Jr., president of the Pennsylvania Military College Chapter. Col. 
Frank K. Hyatt, president of the college, welcomed the representa- 
tives, told them that the college was theirs for the day, and urged 
them to analyze their approach to the profession objectively as 
well as subjectively so as to see where they are heading and make 
sure that no opportunities are lost on the way. The response was 
by Allen P. Richmond, Jr., Assistant to the Secretary of the So- 
ciety. 

Four technical papers were presented in the morning and four in 
the afternoon. The complete list is as follows: ‘““New Develop- 
ments in Concrete Columns,’”’ by Lawrence F. Shevland, Villanova 
College; ‘‘Accurate Testing of Large Reinforced Concrete Slabs 
with Inexpensive Apparatus,”’ by R. A. Haber, University of Dela- 
ware; “Sheet Metal Construction of Airplanes,’’ by Robert S. 
Schairer, Swarthmore College; ‘‘Girders with Inclined Stiffeners,’’ 
by William F. Lotz, Jr., Lehigh University; ‘‘The Flood Problem 
in the Schuylkill Valley,” by Anthony J. Maiale, Drexel Institute; 
“Experiments on Wood as a Structural Material,’”’ by Lawrence 
P. Williams, Pennsylvania State College; ‘‘The Warner Brothers 
Central-Mix Concrete Plant,’”’ by C. G. Mott, University of Penn- 
sylvania; and “‘Underpinning the New York Sky Line,’’ by How- 
ard Clark, Bucknell University. 

At noon the College and the Cadet Corps entertained the repre- 
sentatives at luncheon in the college mess hall while lively music 
was furnished by the student orchestra. The afternoon session 
was opened with selections by the Pennsylvania Military College 
Glee Club, and was concluded by a drill and review by the Cadet 
Corps. There was also opportunity to inspect the cadet quarters. 

















Award of the Philadelphia Section prize for the best paper was 
made as a result of balloting by the audience. The prize was 
awarded to R. A. Haber, University of Delaware, and was pre- 
sented by Charles S. Shaughnessy, president of the Philadelphia 
section 

During the day a meeting of the executive committee of the con- 
ference was held at which the invitation of Villanova College was 


Suggestions for Judging Which Paper 
is Presented Best 


| 

| The Philadelphia Section of the A.S.CLE. is to give a prize 

of Twenty Dollars to the man on today’s program whose presen 

tation is judged to be best, as determined by the secret ballot 
of this audience. 

In order that there may be uniformity in the judging, the 

following suggestions are made 


Excellent Good Fai 


| 1. Bearing—Impression made on audience... 25 15 5 

| 
Is he natural or stilted? Has he annoying 

| mannerisms that attract the attentior of the 

audience? Does he hold his audience? 


2. Diction—Pronunciation and enunciation. . 25 1s 5 


Does he pronounce correctly? Does he speak 
in a clear voice, sufficiently loud to carry to 
all the audience? 


3. Method of delivery and its effectiveness... 35 25. 18 


Was it read, spoken from memory or deliv- 
ered im a conversational, natural way? Has he 
gotten his own personality “over” in a way 
to add interest to his theme? Have various 
ports been clarified by illustrations, slides 
Mackboard sketches or models? 





+ Timing (Limit 15 minutes).. 15 5 
| 
Is the paper presented within the allotted 
tume, without noticeable rushing through it 
j at any part? 
| 
5 Difficulties of technical presentation and 
| success of the speaker in meeting them 50 30 20 
| 
150 95 $0 








| 
| 
| 
| 
_ 


Metuop or ScortnGc Usep AT PENNSYLVANIA MILITARY 
CoLLeGE CONFERENCE 
Under This Method, First Developed by the Philadelphia Section, 
Student Papers Are Judged by Vote of the Audience 


accepted to hold the conference there in 1937, and that of the 
University of Delaware to meet with it in 1938. 

Several features of this conference deserve special comment. 
The Philadelphia Section has sponsored a series of student confer- 
ences for many years. Prior to 1935 the conference occupied only 
a half-day, with an evening session in Philadelphia at the Engi- 
neers Club as guests of the Philadelphia Section. Beginning last 
year, the present all-day type of conference was adopted, and its 
immediate success has insured its continuance. No evening session 
is held, as it is felt that a whole day of varied activities is sufficient 
Lighter forms of entertainment are introduced during the day. 

As at other student conferences, the emphasis is on planning 
and management by the student officers. Also, the sessions are 
held on a week-day, which has guaranteed better attendance by 
avoiding week-end diversions and by permitting the student repre- 
sentatives to be excused from regular classes for this purpose. 

The data for this report were furnished by Cadet Edward Fay, 
Jr., president of the Pennsylvania Military College Chapter. 


METROPOLITAN CONFERENCE-—APRIL 25 


A full day of interesting sessions and inspection trips at three 
separate institutions marked the first all-day conference of Metro- 
politan Student Chapters of the Society. The sessions were held 
on Saturday, April 25, 1936, and were attended by representatives 
from the following Chapters: 
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College of the City of New York .25 
Newark College of Engineering 25 
Cooper Union......... 8 
Columbia University 4 
New York University 7 
Manhattan College 7 
Rutgers University 8 

Total. . Terr ee a Thieme ln 


Also present were Faculty Advisers, Contact Members, and others 
making a total attendance of more than a hundred. The Ch apters 
of Columbia University, City College, a:.14 Manhattan were hosts 
at the three sessions. 

The activities of the day were opened at Columbia University 
by Walter Gray, chairman of the conference. Dean Barker of the 
school of engineering at Columbia then gave the formal welcome: 
and pointed out some of the mile-posts on the road to professional 
recognition, to be traveled by all engineers in the course of their 
careers. 

The feature of the Metropolitan Spring Conference has always 
been the presentation of papers by students. In previous years 
the papers had been pre-judged and eliminated until only four were 
left, whose final presentation was judged by a committee of picked 
men from the engineering profession. At this year’s conference 
however, one paper was selected from each school to be presented 
The following papers were given and then judged by popular yote 
“The Solution of Statically Indeterminate Structures by Trans 
mission Coefficients,’’ by Abraham Patt, Cooper Union; “Wind 
Observations on the Empire State Building,’’ by Walter Gray. 
College of the City of New York; “‘Debunking Structural Analy. 
sis,” by David Williams, Columbia University; “Rockets as a 
Means of Transportation,” by D. J. Prugh, Rutgers University 
“Recent Advances in Metropolitan Sewage Treatment,” by Fran- 
cis J. Maher, Manhattan College; “Construction Features of the 
Mid-Town Tunnel,” by John F. Curtin, New York University 
and ‘“‘Underground Construction,’ by Walter Gadkowski, Newark 
College of Engineering 

The first prize of $10 cash and $10 on account against the Junior 
membership initiation fee was won by John F. Curtin of New York 
University. The second prize of $10 was awarded to Walter 
Gadkowski of Newark College of Engineering. 

The conference enjoyed a fine luncheon at John Jay Hall 
Columbia, and dinner at the Hamilton Place Hotel. Between ses 
sions and dinner gatherings, inspection trips to the laboratories at 
Columbia and at City College were conducted by students of thes 
two Chapters. 

Entertainment was supplied at the evening session at Man 
hattan College by the Manhattan and City College Chapters, who 
presented a dramatic skit and special vocal numbers. Members 
of the Manhattan Chapter wrote, directed, and staged a burlesqu 
radio broadcast over Station WASCE, especially for the occasion 

President Robinson of the College of the City of New York, 
Dean Barker of Columbia, and Brother Leo, Dean of Engineering 
at Manhattan, commented upon the fine spirit and enthusiasm 
shown at the sessions and the value obtained from the social con 
tacts as well as the educational benefits. 

As at the other student conferences previously described, a!) 
indications point toward a permanent conference organization with 
steady improvement from year to year. Also, as at the other con 
ferences, the credit for planning and working out the details goes (0 
the students themselves. In the Metropolitan Conference all th: 
ideas originated in the meetings of the executive committee anc 
were carried out by subcommittees. No small amount of praise © 
due the officers and committee chairmen. 

The data for this report were furnished by Orman P. Sloat, New 
ark College of Engineering, Secretary of the Metropolitan (on 
ference. 


CONFERENCE OF MARYLAND AND District oF COLUMBIA STUDEN! 
CHAPTERS—MAay 7 


The first annual regional conference of the Maryland and Dis 
trict of Columbia Student Chapters of the American 5ocie\y 
Civil Engineers was held in Washington, D.C., Thursday, May 
1936. At this conference George Washington University acte® ® 
host to the Student Chapters of Johns Hopkins University, Un 
versity of Maryland, Catholic University of America 
Polytechnic Institute, University of Virginia, and Virgin 


Virg nia 
» Military 
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The principal speakers and guests of honor on this occa- 
re D. W. Mead, President of the Society, and George T. 
its Secretary. 
tims of these gatherings as expressed in the constitution of 
ference are to create a greater interest in the Society; to 
sirable relations with the parent society; to promote good 
ip among the Student Chapters; and to further the knowl- 
the standards and ethics of the engineering profession 
ruary, prior to the conference, representatives from the 
: Chapters of the universities in this area had met to discuss 


4 a the iblishment of an annual conference program and to select 
am — e of the first meeting. The George W ashington 1 niver- 
sty Chapter was designated as host for the first conference, with 
satiliies Ritchie Edmonston as chairman. The Johns Hopkins Univer- 
or of the ity Chapter was delegated to draft a constitution. ‘Hunter W. 
welcome Hanly, M Am. Soc. C.E., now chairman of the Society's Com- 
esalonal tree on Student Chapters, advised and collaborated with this 
of their —- . . ; : 
Pursuant to these plans, the morning session of the conference in 
= Washington was called to order by Thomas T. Adams, president ot 
<= sa the George W ashington University Chapter. John R. Lapham, 
var were Assoc. M Am. Soc. C.E., dean of the school of engineering at that 
E picked institution, discussed the value of organization, showed that in 
Seneure itself it could be good or bad, and declared that the important 
esented things are the ideals and purposes of the organization. 
or Wate The various groups in attendance were then introduced to the 
+ Trans mference. A very large attendance was noted. 

“Wind Dr. Mead pointed out the importance of acquaintanceship among 
c Gray. ngineers, and outlined a philosophy for engineering students, 
1 Analy tressing the value of high ideals and attitudes in their chosen pro- 
ts as a fession. He emphasized the interest which the Society has demon- 
versity 2 strated in the Student Chapters. He suggested holding more joint 
ve Fran- meetings of Local Sections and Student Chapters as a means of 
5 of the irawing the older and the younger men closer together. 
iversity Membership in the national societies of a particular profession 
Newark 1s a means of forming acquaintanceships which will lead not only 

to jobs but also to general professional advancement, was advo- 
e Junior ited by Secretary Seabury. He also pointed out the importance 
ow York f health and enthusiasm for work as factors in engineering success. 

Walter rhe constitution of the conference was presented and adopted. 


Mimeographed copies are available to all who desire them on re- 
iy Hall juest to Society Headquarters. ) 


VEEN Ses After motion pictures showing the construction of the Mount 
tories at Vernon Memorial Highway, the conference adjourned for luncheon 
of thes rhe afternoon program consisted of inspection trips. The entire 
group first viewed an exhibit of building materials in the Procure- 
at Man ment Division of the Treasury Department, in the newly con- 
ers, whi ructed Federal Warehouse Building, which is in itself an object 
Members { interest to engineers. The exhibit is furnished by the leading 
urlesqu' manufacturers of building materials throughout the country. 
“asion W. E. Reynolds, M. Am. Soc. C.E., Assistant Director of the Pro- 
w York urement Division, Treasury Department, explained in detail the 
pineering functions of the various federal engineering departments in ex- 
shusiasm pending the money appropriated for public works. 
cial con The inspecting party then divided itself into two groups. 
os Group A visited the U. S. Navy Yard, where they inspected the 
ibed, “4 making of shells, gun mountings, and special castings. Oppor- 
a tumity was given to see the rifling and designing of gun barrels. 
ther a \n interesting feature of this trip was a demonstration of the ex- 
_. reme accuracy and precision necessary in the operation of the 
ee - various types of special machinery. This group was then con- 
etec ay lucted through the Supreme Court Building, which is of interest 
praise » ) students of structural engineering. 
— Group B inspected the District of Columbia sewage treatment 
rm Cor ‘ant at Blue Plains, D.C. This, perhaps the most modern of all 
: ‘cWage treatment plants, is designed as a partial combined system. 
‘ planned to use the gas generated to supply heat to the vari- 
STUDES oa igs. Group B then visited the new Archives Building, 
*nich ts to house the national collection of original historical docu- 
S » Structural design is unique, and it includes a complete 
and Dis oning plant 
ociety © Dinn ' was served at 6:30 p.m. in the Oak Room of Wesley Hall, 
May with Prof. Norman B. Ames of George Washington University act- 
ange ing as t master. In the opening address, delivered by Donald 
ity, ve i. Saw Vice-President of the Society from Zone II, young 
- we ngineer re encouraged to be zealous in their efforts to continue 
ihita € conf 


es each year, inasmuch as the contacts they will make 
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as a result of such affairs will be invaluable to them in their future 
work. 

Following this opening address, officers of participating Chapters 
were called upon for a few remarks. Each expressed his earnest 
desire to promote a greater interest in the Student Chapter activi- 
ties for the good of the Society in the years tocome. These officers 
were: T. Ritchie Edmonston, George Washington University, 
chairman of the Conference Committee; and the presidents of the 
following Chapters: Harry Page, Jr., Johns Hopkins University; 
Maurice J. Dufficy, Catholic University of America; R. E. Volland, 
University of Maryiand; and T. T. Adams, George Washington 
University. 

Many notable engineers, members of the Society, were present 
Among those not previously mentioned were R. C. Marshall, Jr., 
president of the District of Columbia Section; and Clifford A. 
Betts; C. H. Birdseye; R.S. Buck; Roy W. Crum, Contact Mem- 
ber of the George Washington Chapter; Glen E, Edgerton, mem- 
ber of the Committee on Student Chapters; J. C. Hoyt; and 
Edwin F. Wendt, member of the Committee on Technical Pro- 
cedure. 

George O. Sanford, of the Bureau of Reclamation, entertained 
the group with a series of motion pictures on the construction of the 
Grand Coulee Dam and the placing of the steel pipe in the pen- 
stocks of Boulder Dam. He also exhibited one of the large rivets 
used in joining the sections of the pipe. 

The principal address was by Dr. Mead, President of the Society, 
who warned against unethical practices in the engineering pro- 
fession. He urged that the conferences be continued and kept 
alive, and that the young men about to start the practice of engi- 
neering begin to interest themselves at once in the problems that 
are going to confront them. 

This report was prepared by Mr. Edmonston, chairman of the 
Conference Committee. Dean Lapham, commenting on the ses- 
sions afterwards, said: ‘‘This Conference has been a particular 
source of satisfaction . . . because its success is in no small measure 
due to the excellent work done by Mr. Edmonston in making the 
preparations and putting them through.” 


CoRNELL UNiIversiry—May 9 

A joint regional conference of Local Sections and Student Chap- 
ters was held at Cornell University, Ithaca, N.Y., on Saturday, 
May 9, 1936. Representatives were present from the Student 
Chapters at Rensselaer, Union, Syracuse, and Cornell, and from 
the Buffalo, Rochester, Lehigh Valley, Syracuse, and Ithaca Sec 
tions of the Society, as well as from the Albany Society of Engi- 
neers. There were 90 present at the opening session. 

This opening joint session at 10 a.m. in Franklin Hall was pre 
sided over by H. E. Snyder, M. Am. Soc. C.E., of Elmira, N.Y., 
president of the Ithaca Section. Having welcomed the group on 
behalf of the Ithaca Section, Mr. Snyder asked S. C. Hollister, M. 
Am. Soc. C.E., director of the school of civil engineering, Cornell 
University, to describe the purpose of the conference. 

Dean Hollister said that the purpose of the conference was to 
discuss the problems of the member of the Student Chapter and the 
Junior of the Society, and to inquire into the reasons why more 
members of the Student chapters, upon graduation, do not take 
Junior membership, or taking it, fail to continue on into the cor- 
porate grades. This indicates a loss of interest and the conference 
would try to find out why it happens. 

D. W. Mead, President of the Society, and an alumnus of Cor- 
nell, next addressed the meeting, pointing out to the students that 
acquaintanceship among engineers is important to the success of 
the young engineer, and that the national engineering society can 
be a very great help to the young man in making proper engineering 
contacts and in getting oriented in his work. 

Secretary Seabury told about the other conferences that have 
been held and said that they were proving successful as further 
means of bringing the Society to its scattered membership and also 
in helping the Society to find out what it can do for its members. 

In the afternoon the students and Local Section representatives 
met separately. A report of the Local Section session will be found 
elsewhere in this issue. The afternoon session of Student Chapter 
representatives was held in West Sibley Hall with Arthur F. 
Glasser, president of the Cornell Student Chapter, presiding. 


There were present representatives from the Chapters at Rensse- 
laer, Syracuse, Union, and Cornell. 

The subject of discussion was how to arouse student interest in 
the Society which will result in a greater number of Junior member- 
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ships and active participation afterwards by these Juniors in 
Society affairs. Discussion demonstrated that there appear to be 
three main reasons why student interest becomes lax and why indi- 
viduals fail to take advantage of the many opportunities that are 
available to young engineers through the Society: (1) Pure indiffer- 
ence, (2) lack of close contact between Student Chapter and Local 
Section, and (3) ignorance of the true nature of the Society and of 
what it has to offer young members 

R. K. Palmer, of Rensselaer Polytechnic Institute, said that 
one means of arousing interest within the Chapter might be to de- 
vote more meetings to the discussion of professional problems 
which will face the young engineer rather than to concentrate 
solely on those of a purely technical nature 

Dr. Mead suggested that another way of bringing Chapter dis 
cussions more intimately to the members would be to include more 
papers on smaller, less spectacular works, closer to home and more 
frequently met with in the practice of every engineer, which would 
probably be more appreciated than programs devoted exclusively 
to major engineering projects 

The conference inquired about organizations of Juniors in which 
they might feel more free to talk and act than they do in Local 
Section meetings. In reply it was pointed out that in many locali- 
ties there are not enough Juniors to warrant an organization of 
their own. Most Local Sections now make it a regular practice to 
place one or more Juniors on each Section committee to make them 
feel more thoroughly at home by actual participation in Section 
work. It is recommended that Junior organizations be formed 
whenever the desire is felt, to carry out their own particular proj- 
ects, but under no circumstances should Juniors separate from the 
older men and thereby deny themselves the valuable contact with 
the older and more experienced members which ultimately will be 
their most prized return from Society membership. 

Many of those present felt that it would be very helpful if there 
could be closer cooperation between Juniors in the Society and the 
members of Student Chapters. It was emphasized that students 
should retain complete control over their activities. But since 
Juniors are closer to the students as regards age and experience, 
they could have considerable influence in explaining the activities 
of the Society and in demonstrating the practical advantages of 
affiliation with it upon graduation 

Secretary Seabury enlarged upon this latter topic and told what 
the Society has done in the past and what it is now doing to make 
membership more attractive to young men. 

In concluding the afternoon session of the Student Chapters, two 
resolutions were adopted unanimously. First it was urged that an 
amendment to the Society’s Constitution be adopted to establish 
the grade of Student Member. Such an amendment, besides mak- 
ing available to the students the valuable publications of the 
Society at a nominal price, would stimulate their interest in pro- 
fessional affairs by establishing a closer, more direct bond with the 
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Society, and would make almost automatic the switch-over roy 
Student Member to Junior upon graduation. 

Secondly, it was urged that a procedure be developed wh. re}, 
Juniors would forward to the Society periodically a r:corg 
of their professional activities, such record to be signed by ‘hei; 
immediate superiors. This record would be kept on file ang 
whenever a Junior was seeking new employment, the Society coulg 
furnish to his prospective employer a complete and authentic repor; 
on his past experience and accomplishments. 

The representatives from the Chapters and from the Local Sec 
tions joined in a banquet in the evening presided over by John F 
McManus, Cornell '36, as toastmaster. The banquet was planned 
by a joint committee from the Ithaca Section and the Cornel) 
Student Chapter. About 150 attended. 

The toastmaster called upon Mr. Snyder to review the results of 
the conference sessions and to read the resolutions that had beep 
adopted. Mr. Snyder also announced that Toastmaster Mc Manus 
was the Cornell senior selected by the Ithaca Section to receive th; 
Section’s award for 1936. Mr. Glasser then reported on the Sty 
dent Chapter session held during the afternoon. Secretary Seabury 
described the organization of the American Society of Civil Engi 
neers. 

Dr. Mead used as his text the words, “It’s up to you,” which he 
found on an advertising souvenir distributed at the banquet. He 
spoke particularly to the students, told them not to forget that 
commencement is just what the word means, and said that after 
graduation they will be forced to make decisions which in many 
cases will affect their future engineering careers. He urged them 
to decide for the right as they saw it even against heavy pressur: 
from the opposite side. 

In concluding the conference, Dean Hollister presented to Dr 
Mead on behalf of the faculty of the School of Engineering at Cor 
nell University an engrossed resolution which read as follows 

“The Faculty of the School of Civil Engineering, Cornell Unive: 
sity, to each and to all to whom these letters may come: 

“GREETING 

“Whereas DANIEL WEBSTER MEAD graduated with high standing 
from this school in the year 1884 and has since then achieved pro 
fessional preeminence in engineering education and in the field o/ 
hydraulic engineering, including hydrology, flood control, power 
development, and dam construction; 

“Therefore, the Faculty of this school, fifty-two years later, does 
hereby extend to him, their one-time student, congratulations on 
the well-deserved recognition of his great service through his elec 
tion as President of the American Society of Civil Engineers, and 
they rejoice in the reflected honor that comes to the school from the 
esteem in which he is universally held.” 

Data for the report on this conference were furnished by the Cor 
nell Student Chapter. 





Group ATTENDING CONFERENCE AT PENNSYLVANIA MILITARY COLLEGE 
Society and Local Section Officials Take Part in Activities Along with Student Chapter Representatives 
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American Engineering Council 


hington Embassy for Engineers, the National Representa- 
Large Number of National, State, and Local Engineering 


. 


Societies Located in 40 States 





Activities oF GOVERNMENT AGENCIES 


sr ALL administrative branches of the government are busy 
execution of programs wholly or partially financed by 

1s appropriations, but the planning divisions of both regular 
mergency agencies are marking time until they know more 
he purposes and size of appropriations which may come with 
legislation. Current appropriations for social programs 
Jone may total close to 2'/; billion, with 1,500 million for relief, 370 
million for CCC, 40 million for TVA, and 200 million for social 


t é 


\ccording to a recent PWA survey, 83 per cent of elections, held 
» all but 3 of 3,073 counties in 48 states, resulted in popular au- 
horization of bonds to cover 55 per cent of the funds to finance 
mroects for local communities. The other 45 per cent is being 
provide d by grants from PWA. All of that widespread popularity 
nly involved $213,621,592 in contributions to match $150,390,286 
n grants, making a total of $364,011,878. In that connection, it 
. interesting to note that the total is small in comparison with the 
normal volume. Secretary Ickes reports that over 90 per cent of 
he projects involved have advertised for bids and that almost 80 
ner cent of them are under construction or complete. He says that 
the overall average cost to the government of giving one man work 

me vear on the first thousand projects was $741.60. That 
figure, however, is based upon the old PWA policy of 30 per cent 
grant instead of the present 45 per cent and does not include any 
portion of the major cost of projects borne by local communities. 

Although the bill for the ten-year program of REA (Rural Elec- 
trification Administration) is still in conference, it is expected to 
pass this session. In the meantime, invitations to bid on the con- 
struction of rural electrification projects have been issued by Elec- 

Service Cooperatives and Associated Private Utilities in a 
number of states; and 20 of the 27 projects on which loan contracts 
1ave been executed are, or soon will be, in the construction stage. 
t also seems that the Rural Electrification Administration is try- 
ng to keep the usual channels of trade open for wiring and appli- 
ince business in the rural areas. 

A surprisingly large amount of work is credited to CCC in an 
ficial report recently prepared by Director Robert Fechner for the 
White House. It states that 1,600,000 men and boys have found 
n average of 8 months’ employment in that service. They have 
worked under the direction of the Departments of War, Interior, 
and Agriculture in every state in the Union on 17,500,000 acres and 

ive built or repaired 69,000 miles of service roads and trails, 
42,000 miles of telephone lines for fire protection and park service, 
17,000 miles of fire breaks through forested areas, 2,500 lookout 
houses, 1,900,000 soil-erosion check dams in gullies, 25,000 vehicle 
midges; and have planted 558,000,000 forest trees over denuded 
ireas. All of this is now reported to have an actual value of more 

in $600,000,000, not including its social and economic value 

With the President's support, WPA now seems almost certain to 
entrusted with another billion and a half relief appropriation for 
Y56-1937. It is now scheduled to be included in the deficiency 
‘ppropriations. No ear-marking beyond Mr. Hopkins’ estimate of 
ver $00,000,000 for roads and the more permanent type of con- 
‘ruction is in evidence, but he has promised ‘“‘a more useful’’ 
rograt Added to the estimated balance from 1935-1936, after 
ill corrections, such an appropriation may total approximately 
»2,000,000,000 for relief and work relief. 


RELATION OF ENGINEERS TO CREATION OF EMPLOYMENT 
All of Washington palliatives have failed so far to make any 
“ai Gent in the number of unemployed. Estimates of unemployed 
ary i ight million to fourteen million, but the estimators, 


y are on the high side or the low side, have not changed 
es materially in three years. On the other hand, it is 
here is a definite shortage of skilled help in the building 
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trades in some localities, and if we should have any large advance in 
the machinery industries, there would be a dearth of skilled me 
chanics, toolmakers, and other trained craftsmen. 

The government policy continues to be a ‘“‘work-relief’’ policy 
under WPA. Many engineers are employed in PWA and WPA 
and in some 70 other government departments or divisions. I ndi- 
cations are that during the months to come an increasing number 
of men will be dropped from the government payrolls, including 
several thousand engineers. Meanwhile, private employment of 
engineers is slowly increasing. One of the indexes of thisincrease is 
seen in the return of engineers to membership in local and national 
engineering organizations. 

Engineers, however, have more than a personal relation to ques- 
tions involved in our national reemployment policies. With the 
return of more normal conditions, the engineer is an employment 
creator. At the meeting of the U. S. Chamber of Commerce, 
several phases of the problem of reemployment were presented, and 
a very real stimulus given to the thought that new products, new 
services, and new inventions, all engineer-created products, pre- 
sented one of the most hopeful opportunities for the reemployment 
of capital and consequently the reemployment of men. 

Under the WPA, $12,000,000 was allotted last December for a 
study under a national research program of ‘‘reemployment oppor- 
tunities and the changes in the techniques of production.”’ This 
study is just getting under way under the direction of Dr. David 
Weintraub, with headquarters at Philadelphia, Pa. Some of the 
factors that are proposed include the measurement of the volume 
of technological unemployment; changes in productivity in selected 
groups of industries; and the historical analysis of the develop- 
ment of techniques in relation to the development and standards of 
living. 

There is need of engineering statesmanship in a consideration of 
this total problem. There are at present no basic statistical data 
upon which decisions can be made as to the influence of technology 
on employment. American Engineering Council’s committee on 
the relation of consumption, production, and distribution has ex 
pressed the belief that an ‘“‘economy of abundance must replace an 
economy of scarcity,’’ to use the latest phrase, if we are to find the 
answer to a rising standard of living in the United States. Several 
areas of this whole question can profitably be studied from an engi 
neering viewpoint, and it is anticipated that the committee on engi 
neering economics of American Engineering Council will give con 
sideration to some of these questions. 


COMMITTEE ACTIVITIES OF COUNCIL 


Organization of all divisions of Council's committees is complete 
Every engineer asked to serve has accepted the responsibility with 
an eagerness to advance the public’s appreciation of the value of 
engineering judgment, training, and experience. Many of the 
committees have already gone into action, and most engineers en 
gaged in the work will be included in programs of committee activi 
ties which will soon be ready for distribution. 

The report of the committee on production and distribution is in 
the final revision stage and will soon be submitted to member or 
ganizations. The committees on public works, and conservation 
and utilization of natural resources are completing the first reports 
of their respective programs. Favorable action has already been 
taken to support a new Court of Patent Appeals, and the patents 
committee is now engaged in the preparation of recommendations 
for the improvement of patent procedure 


LEGISLATION AND GOVERNMENT REGULATION 


It is Council’s policy to follow all bills affecting engineers and 
engineering as well as those affording opportunities to act in the 
public welfare. With Council's improved committee organization, 
it is hoped that it will be able to present considered opinions to the 
proper authorities in time for them to be used in connection with 
the enactment of legislation of that nature. 

New government regulations are seldom issued under present 
conditions, but it is evident that many of them are in preparation 
and as soon as the new programs are approved, a lot of new rules, 
regulations, and procedure are likely to become effective. Advance 
information regarding most of it indicates improvement in the prac 
tices of the emergency agencies. 

Omnibus Flood Control Bill H.R.8455 is reported out of commit 
tee but it is said to have slim chance of passage. Senator Cope 
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land’s S.4315 declaring ‘‘floods constitute a menace to national 
welfare,” and authorizing $5,000,000 for flood control surveys 
throughout the United States by the Engineers Corps of the 
Army, is in the hands of the Commerce Committee of the Senate 
They have asked the Chief of Engineers for an opinion and propose 
to report it in time for consideration. 

Council's public affairs committee has made a study of legisla- 
tion proposed for the creation of a permanent National Planning 
Board or the continuation of the National Resources Committee 
They are divided in their opinion regarding current legislation, but 
most of them favor sound planning by a non-political organization 
under otherwise favorable circumstances. There is no indication 
that legislation of this nature will pass this session of Congress, but 
plans are being made for the introduction of a modified and more 
constructive form of legislation for the same purpose in the Seventy- 
Fifth Congress. The conception of a National Planning Board, as 
presented by the National Resources Committee, is not understood 
by many people. In Congress it is still interpreted, primarily, as 
an agency of the Secretary of the Interior and a “‘brain trust’’ en- 
gaged in long-range social planning of no immediate practical pur- 
pose 

Although the House and Senate have each passed bills—H.R 
11663 and $.2512—defining lobbyists and providing for their regu- 
lation, neither bill is acceptable to both houses and it seems likely 
that the disagreement will prevent either of them from being favor- 
ably reported out of conference for action during this session. 

Hearings on the Lonergan bill, $.3958, “‘to prevent pollution of 
navigable waters,”’ and $.3959, “‘to amend the Act of 1899 con- 
trolling discharge of refuse in navigable waters and the Act of 1924 
preventing oil pollution’’ before Senator Caraway’s subcommittee 
are complete, but not reported out of committee. The Copeland 
bill, 8.4342, ‘‘to create a Bureau of Stream Pollution in the Bureau 
of Public Health Service,’’ and the Barkley bills, $.4349, $.4350, 
and $4351, ‘‘to control or reduce the pollution of the navigable 
waters of the United States and granting Ohio Valley consent of 
Congress to an interstate compact for that purpose,’ have all been 
referred to the Senate Commerce Committee, which does not expect 
to act on them. In the House, the Mansfield bill, H.R.8992, has 
been superseded by the Pfeifer bill, H.R.11064, “‘to prevent pollu- 
tion of rivers and harbors of the United States’’; and the Hollister 
bills for the same purpose have been referred to the Committee on 
Rivers and Harbors of the House, which does not anticipate action 
Relief and taxation constitute ‘‘must”’ legislation for the remaining 
days of this session 


Washington, D.C 
May 8, 1936 





Spring Meeting Receives Wide 
Publicity 


Tur SprRING MEETING at Hot Springs, Ark., last month was the 
first quarterly meeting at which the Society’s recently organized 
publicity department had an opportunity to function. The re- 
sults, in terms of the amount and distribution of newspaper atten- 
tion, were gratifying 

Preliminary work to obtain publicity for the meeting was carried 
on in New York for some time before the first session opened in 
Hot Springs. Newspapers in 15 southern states were supplied 
with advance stories of the meeting and, whenever available, with 
photographs of the Society officers and of those scheduled to speak 
The home city newspapers of each of the speakers on the program 
were furnished stories stating that a local man was to address the 
civil engineers and giving the title of the paper he was to deliver 

Contacts were made with the headquarters of national press as- 
sociations in New York, with the publicity department of the Hot 
Springs Chamber of Commerce, and, at Hot Springs and Little 
Rock, with local newspapers, local correspondents for out-of-town 
newspapers, and other publicity outlets. Personal cooperation 
with the working press in Hot Springs was maintained constantly 
both before and during the meeting. 

A preliminary report of the results of these efforts follows 






Number of column inches of newspaper space obtained... ._ 9 5 
Number of papers that published stories about the meeting 53 
Number of cities in which such stories appeared. . 42 
Number of states in which those cities are located. 17 


Translated into other terms, the space obtained is equivalent to 
more than 45 ordinary newspaper columns. Additional clippings 
are being received as this issue of Crvi. ENGINEERING goes to press 








Uniformity Sought in Engineering 
Degrees 


Epucators in the field of engineering and members of engineer. 
ing societies have on several occasions concerned themselves with 
the lack of uniformity in engineering degrees and the consequent 
confusion arising from the various practices of engineering schools 
The Society for the Promotion of Engineering Education (S. PE. 
has had three different committees and reports on the subject, and 
the Engineers’ Council for Professional Development (E.C.P.D ) 
has recognized the problem in the deliberations of its Committee 
on Professional Recognition. 

The latest reports of the S.P.E.E. committee on degrees in engi 
neering, presented at the Ithaca meeting in 1934, contained pro 
visions for unifying the names of, and requirements for, engineering 
degrees, including honorary degrees. The Committee on Pro. 
fessional Recognition of E.C.P.D. heartily concurred in this re 
port, with one exception, and urged its adoption as a step in clarify 
ing the present situation. The single exception was taken to the 
proposal to abandon completely the professional degree, and 
E.C.P.D. expressed the hope that this proposal would receiv 
further consideration by S.P.E.E. before adoption. 

Using civil engineering as an example typifying the lack of uni- 
formity and confusion in all engineering degrees, S.P.E.E. found 
the following forms of the first, or bachelor’s, degree: 


Bachelor of Arts 

Bachelor of Science 

Bachelor of Science in Engineering 

Bachelor of Science in Civil Engineering 

Bachelor of Engineering 

Bachelor of Civil Engineering 

Civil Engineer 

In contrast to this diversity, the $.P.E.E. committee recom 

mended the following plan for engineering degrees, again using 
civil engineers as an example: 


Decree Tyre 
Bachelor's Bachelor of Civil Engineering (B.C.E.) 
Master's Master of Civil Engineering (M.C.E.) 
Doctor's Doctor of Civil Engineering (D.C.E ) 
Honorary . . Master of Engineering (M. Eng.) 
Honorary . Doctor of Engineering (D. Eng.) 
Professional! . Civil Engineer (abandon as earned or honorary 


In order to get a consensus of opinion on this plan, S.P.E-E. sub- 
mitted the recommendations to letter ballot. The results of this 
ballot, which indicated a marked preference for the simplified 
forms are as follows: 

VoTEes IN PERCENTAGE VOTES 


Favor tn Favor Opposrt 
Degrees earned 
in course 

B.C_E 657 81 152 

M.C_.E 650 81 154 

D.C.E 639 80 15¢ 
Honorary degrees: 

M. Eng. 666 &5 Lie 

D. Eng. 702 90 7s 
Discontinuance of 

professional C.E. 474 61 ‘ 


Total ballots numbered 813 out of a membership of 2,32, repr 
senting 160 institutions, with 50 voters outside of facult« The 
significance of the ballot is outstanding, and the results mor thet 
ordinarily conclusive. With the exception of the vote favorable 
to abandonment of the professional degree (C.E.) the results 
also in accord with the preference of the Committee © 
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2ecognition of E.C.P.D. The latter organization had pro- 
iat the professional degree might be granted only to expe- 
engineers who had otherwise met the requirements for 
tion into the profession. 





Tennessee Valley Section Asks Con- 
tinuance of Geodetic Work 


Passep BY the entire membership of the Tennessee Valley Sec- 
‘jon, a resolution recommending that funds be made available to the 
1’ S Coast and Geodetic Survey for completing the computations 
and adjustments of field surveys has been forwarded to the presi- 

f the Senate, the speaker of the House of Representatives, 
nnessee state representatives and senators, the PWA and WPA 
administrators, and to various other officials. The text of the 
resolution follows: 

“Wuereas, the U. S. Coast and Geodetic Survey during the 
nast few years has had large appropriations of emergency funds, 
for which a considerable amount of field work has been completed 
in triangulation, traverse and level geodetic control surveys; and 

Wuereas, these emergency funds have been discontinued 
the resulting situation being extensive surveys completed in the 
feld, but the final results not available because there is no fund 

)complete the office computations and adjustments; and 

“Whereas, if the survey results are not made available soon a 
creat deal of duplication of effort will be necessary, such duplica- 
tion being wasteful and uneconomical; therefore 

Be it resolved, that the Tennessee Valley Section of the Ameri- 
in Society of Civil Engineers recommends that funds be made 
iwailable to the U. S. Coast and Geodetic Survey, for the purpose of 

mpleting the computations and adjustments of field surveys, as a 

ep toward preventing waste of public funds, and also to make 

he basic data available for public use; and 

Be it further resolved, that copies of this resolution be sent to the 
President, Secretary, and Board of Directors of the parent Society 
with recommendation that this resolution be approved, and copies 
forwarded to the Director of the Coast and Geodetic Survey, the 
Secretary of Commerce, the Director of the Bureau of the Budget, 
the Administrator of the Public Works Administration, the 
Speaker of the House of Representatives, and the President of the 


penate 





Milo S. Ketchum Award 


[HOSE WHO graduated from the University of Colorado in civil 
ngineering during the time that the late Milo S. Ketchum was 
lean at that institution have joined with his friends in raising a 
fund to be used for what will be known as the Milo S. Ketchum 
\ward. Principally on account of Dean Ketchum’s keen interest 
n the Society, it has been decided that the honor shall be given 
for a combination of qualifications in scholarship, character, and 
Student Chapter activities, leading to affiliation with the Society as 
a Junior 

his award has been so constituted as not to conflict in any way 
with the one now being bestowed by the Colorado Section. The 

t recipient will be determined during the current spring. Be- 
ause the details of the award so intimately concern the coordinated 
activities of the University and the Society, and therefore will 
rove of interest to all members, they are given here in full: 

lhe funds which have been raised by subscription for the Milo 
>. Ketchum award shall be placed in the hands of the Comptroller 
‘the University of Colorado, with a stipulation that a sufficient 
| these funds (probably $500.00) will be considered to be 

d and invested conservatively, probably in government 
\ny surplus over and above the amount necessary to in- 
ire the expenses incident to the Ketchum Award will be known as 
‘he Milo S. Ketchum Loan Fund and shall be loaned to upper class- 
nen of Civil and Architectural Engineering Departments of 
“He Cniversity Loan Committee, on recommendation of the Head 
‘the Department of Civil Engineering and with the approval of 
ean of the College of Engineering. 

. ne me from the trust fund shall be used to defray the ex- 

‘ses Incident to the Milo S. Ketchum Award, which shall consist 
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of the payment of the initiation fee for Junior Membership in the 
American Society of Civil Engineers and a pin. If possible this 
fund shall also provide for a bronze tablet which will be hung in 
the halls of the Engineering Building. This award shall be made 
annually to a senior who is in line to graduate from the Department 
of Civil or Architectural Engineering. 

“The specifications which shall be followed in selecting the man 
who is to receive the award are as follows: (It is recognized that 
these specifications are to serve as a guide in making a logical selec- 
tion. No choice should be made that is contrary to the best judg- 
ment of the civil engineering staff.) 


Ee 
“The man must have a quality point average at 
the end of the winter quarter of his senior year of 
at least 2.0. 


“Student Chapter activities ........ 
“This includes interest in the University of 
Colorado Student Chapter of the American 
Society of Civil Engineers as evidenced by at- 
tending the meetings, holding office, and other 
interest in the success of the Student Chapter. 


“Other activities . he te ees. 

“This includes general University interests, 
such as membership on the staff of the Colo- 
rado Engineer, membership on intercollegiate, or 
intramural athletic teams, and other extra- 
curricular activities. Consideration should be 
given if a man is working his way through school. 


50 per cent 


20 per cent 


10 per cent 


“General characteristics . EA ee 20 per cent 
“This includes character, personality, personal 
appearance, loyalty, initiative, resourcefulness, 


etc. 


‘These specifications may be changed by a two-thirds vote of the 
civil engineering staff and the approval of the Dean of the College 
of Engineering, provided, however, any changes must be made at 
least three months before consideration is given to the selection of 
the recipient. 

“The award shall be made by the Head of the Department of 
Civil Engineering with the approval of the Dean of the College of 
Engineering after the Department of Civil Engineering has agreed 
upon the senior who has the highest rating under the above- 
mentioned specifications. 

“The award shall be made at a meeting of the University of 
Colorado Student Chapter of the American Society of Civil 
Engineers. No other business shall be transacted at this meeting. 
The principal address should be based on some phase of Dean 
Ketchum’s work, his character, his accomplishments as an engineer 
and an educator, or on some phase of engineering in which he was 
particularly interested.”’ 

We are indebted to C. L. Eckel, M. Am. Soc. C.E., head of 
the department of civil engineering at the University of Colorado, 
for this interesting information. 


In and About the Society 


FourRTEEN of the 15 consultants who have been selected to as- 
sist in preparing the national water plan for the National Re- 
sources Committee are members of the Society. They include 
Frederick H. Fowler, director of the study, and H. K. Barrows, 
James F. Sanborn, William McKinney Pratt, Frederick H. Weed 
Royce J. Tipton, Gerard H. Matthes, W. W. Horner, LeRoy K 
Sherman, S. T. Harding, J. C. Stevens, Walter L. Huber, Ralph 
I. Meeker, and Samuel B. Morris. The objectives of the plan were 
described in the May issue of Crvir ENGINEERING. 


* > * * 


S1uDBENT CHAPTERS making use of the Society’s lantern lectures 
may find worthy of consideration the scheme recently tried out in 
the Chapter at the University of North Dakota with the lecture on 
the Cascade Tunnel. Lester L. Jacobs, the Chapter secretary, re- 
ports that after the text corresponding to each slide was read, the 
slide was held on the screen while various members of the Chapter 
volunteered their own explanations of the work illustrated. The 
entire showing and discussion required an hour and a half. The 
idea developed spontaneously, said the secretary, and “‘convinced 
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us that, more than just being an interesting description, these il- 
lustrated lectures are an excellent means of bringing home the fact 
that we are learning things here at school that are used over and 
over again in everyday engineering.”” Mr. Jacobs’ letter concluded 
with an appreciation of the Society's assistance to Student Chap 
ters. “I shall ever be grateful for the fact,’’ he writes,‘ that older 
and experienced men take such an interest in what a few snow 
bound students in North Dakota are doing—and that they are will- 
ing to spend valuable time in trying to help them along a road that 
at some times is quite rocky.”’ 


l'nue Society's Spring Meeting at Hot Springs, Ark., was attended 
by a considerable number of engineers who are very well known in 
the profession, among them three Honorary Members of the 
Society. These were President D. W. Mead, Past-President 
Arthur N. Talbot, and Mortimer E. Cooley, a former director 
Oddly enough, all these have served as professors in midwestern 
engineering colleges, their combined teaching experience aggregat- 
ing more than a century and a quarter. 





Appointments of Society Representatives 


Bernarp L. Crozier, M. Am. Soc. C.E., has been appointed a 
Society representative on the Paving Brick Committee of the 
U. S. Department of Commerce. 


Frep Lavis, M. Am Soc. C.E., has accepted appointment as one of 
the Society's representatives on the Division of Engineering and 
Industrial Research of the National Research Council. 


W. J. Mean, Affiliate Am. Soc. C.E., and CarRLTon S. Procror and 
LAZARUS Wuite, Members Am. Soc. C.E., will represent the 
Society at the International Conference on Soil Mechanics and 
Foundation Engineering to be held at Harvard University, 


June 22-26, 1936. 





News of Local Sections 





ARIZONA SECTION 


rhe spring meeting of the Arizona Section took the form of an 
all-day session held at Tucson, Ariz., on April 25. The technical 
program consisted of talks by L. Booher and A. George Kaetz, en 
gineers for the Soil Conservation Service, who discussed various 
aspects of soil erosion in the Gila River watershed and emphasized 
the need for the construction of dams to meet the menace of heavy 
floods along the river. During luncheon the engineers heard a talk 
by W. J. Jamieson, state administrator for the Works Progress 
Administration. In the evening the Section held a joint dinner 
meeting with the University of Arizona Student Chapter. This 
session was devoted to talks and demonstrations by members of 
the Student Chapter, and to an address by Raymond A. Hill, Di- 
rector of the Society. Mr. Hill, who is a consulting engineer of 
Los Angeles, Calif., discussed the design of proposed work on the 
Salt River project 


BUFFALO SECTION 


At the annual meeting of the Buffalo Section, held in the Buffalo 
Athletic Club on April 14, the following officers were unani- 
mously elected for 1936-1937: William P. Feeley, president; 
George Minniss, vice-president; and Stewart S. Neff, secretary- 
treasurer he chairmen of various committees read their reports, 
which were approved. The Section is proud of the fact that during 
the past year its membership has increased from 30 to 47. 


CoLORADO SECTION 


here were 51 members and guests present at a dinner given by 
the Colorado Section on January 13, and 16 additional members 
came in for the meeting that followed. The list_of speakers in 
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cluded Elmer Otto Bergman, associate professor of civil engi: -¢; 
ing at the University of Colorado, and E. D. Smith, of the | s 
Bureau of Reclamation. Their papers were discussed by | x 
Silverman and Fred A. Houck. At a dinner meeting given by the 
Section on February 10, the speakers were R. K. Allen, admin stra 
tive engineer of the U. S. Land Office; J. E. King, chief of maps 
and surveys for the U. S. Forest Service; and Mr. McConanghy 
of the U. S. Bureau of Reclamation. There were 44 present a the 
dinner, and 24 additional members and guests at the meet. 
ing. The regular March meeting of the Section was held on the 
17th, with an attendance of 53 at the dinner and 68 at the meeting 
On this occasion the feature of the technical program was the 
presentation of a paper by Louis R. Howson, member of the firm 
of Alvord, Burdick and Howson of Chicago, consultants on Dep. 
ver’s new west side filter plant. Since Mr. Howson was unable to 
be present the paper was read by Charles B. Burdick, another mem 
ber of the firm. Among those participating in the discussion was 
Herbert S. Crocker, Past-President of the Society. 

A regular meeting of the Association of Junior Engineers of th: 
Colorado Section was held on January 27, with 30 present. Short 
talks were given by members of the Public Service Company on 
street and highway lighting. A meeting of the Association was 
held on April 27 in honor of Walter E. Jessup, Field Secretary of 
the Society, who described the activities of the Society in general 
and discussed many points of special interest to Juniors. The 
other speaker was F. C. Hart, hydrographer for the state of Colo 
rado, whose topic was ““The Drainage of the San Luis Valley 
There were 26 present at this session. 


CONNECTICUT SECTION 


The seventeenth annual meeting of the Connecticut Section was 
held at New Haven on April 29. At the business meeting, which 
preceded the dinner and technical session, the following officers 
were elected for the ensuing year: Harold L. Blakeslee, president. 
Henry W. Buck, vice-president; and Joseph P. Wadhams, secr 
tary-treasurer. The technical program consisted of talks by 
William J. Cox, assistant professor of engineering mechanics at 
Yale University, and Henry J. Fischbeck, chief metallurgist for 
the Pratt & Whitney Aircraft Division of the United Aircraft 
Manufacturing Corporation. Professor Cox’s topic was ‘Som 
Traffic Problems of Connecticut,”’ and Mr. Fischbeck spoke on th: 
subject of ‘‘Materials Used in the Construction of Aircraft F: 
gines.”"’ There were 32 present. 


DAYTON SECTION 


There were 20 present at a meeting of the Dayton Section heid 
at the Engineers Club on April 20. Plans for future meetings wer 
discussed, and a talk was given by Dr. William A. Beck, eminent 
scientist in the fields of chemistry, physics, and biology. Dr 
Beck's subject was ‘‘Man and His Environment.” 


DetrROIT SECTION 


At a meeting of the Detroit Section, held at the Hotel Statler o 
April 3, speakers representing five engineering colleges in the stat 
of Michigan contributed to a symposium on “Problems in Engineer 
ing Education.”” Grover Dillman, president of the Michigar 
College of Mining and Technology, was unable to be present, bu! 
was ably represented by an alumnus, Colburn Standish. Lewis 
Gram, professor of civil engineering at the University of Michiga: 
made a general analysis of engineering education, and Prof. Ch: 
ter Allen discussed the problems of Michigan State Colleg: 
Talks by Prof. Clair C. Johnston and Dean A. C. Carr, of the Us 
versity of Detroit and Wayne University, respectively, concluded 
the symposium. There were 35 present. 


DvuLuTH SECTION 


On March 16 the Duluth Section held a regular meeting, wh! 
was attended by twelve members and one guest. The speaker 
this occasion was Maj. I. B. Hill, who discussed the subject of pr 
paredness and outlined the foreign conditions that may lead t 
war. At the meeting held on April 20 there were fifteen members 
and three guests present. At this session Rodney Paine, supe™™ 
tendent of the Duluth park system, described a new WPA projec’ 
for the development of Park Point in Duluth as a recreation — 
This project involves developing an area filled by spoil from 4" 
bor-deepening project completed in previous years 
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GBORGIA SECTION 


meeting of the Georgia Section of the Society and the 

School of Technology Student Chapter was held on April 

speakers were J. F. Howard, president of the Student 

and F. L. Carothers. Mr. Howard spoke on the relation- 

the Student Chapter to the Society, and Mr. Carothers 

ed on the value of the Student Chapter conference held 

| ngham, Ala., at the time of the Fall Meeting of the So 

He also discussed the advantage of affiliation with the 

ifter graduation. Then Prof. R. P. Black mentioned the 

older engineers welcome contacts with engineering students 

\{. T. Singleton, president of the Section, urged that students 
ill Section meetings. 


ITHACA SECTION 


\pril 28 the Ithaca Section of the Society and the Cornell 
ity Student Chapter held a joint meeting in Ithaca. The 
peaker was Dr. Heinrich Ries, professor of geology at the 
itv, who gave an instructive illustrated talk on the subject 


lavs and sands. There were about 100 members and guests 


LOUISIANA SECTION 


w officers of the Louisiana Section are as follows: Clif- 
rd H. Stem, president; H. A. Sawyer, first vice-president; 

Villiam H. Rhodes, second vice-president; Charles M. Kerr, sec 
ury: and A. J. Negrotto, treasurer 


Mip-SoutuH SECTION 


egular annual business meeting of the Mid-South Section 


was held in Hot Springs, Ark., in conjunction with the Spring 
Meeting of the Society. At this session the following officers for 
136-1937 were elected: John H. Gardiner, president; Walter F 
‘chulz, vice-president; W. W. Zass, secretary-treasurer; and H. F. 
Nugent and L. F. Reynolds, directors. The other members of the 


ard are L. R. Parmelee and J. H. Haylow, who were elected last 
ra two-year term, and George R. Clemens, former president 
ector ex-officio 


PHILADELPHIA SECTION 


\pril 15, at the first meeting of the kind ever to be held by the 
idelphia Section, Juniors took charge of the session and gave 


ry good account of what the younger men are doing in both 


ry and practice. At this meeting, which was conducted by A 
ry Wagner, the speakers were Harry J. Engel, assistant engineer 
Modjeski, Masters and Case, who presented a paper on “‘Missis- 
River Bridges from St. Louis to New Orleans’’; W. G. Ste- 

Jr., an engineer for the Philadelphia and West Chester 
raction Company, who described a local bus and rail terminal 
w under construction; and S. T. Carpenter, instructor in civil 
gineering at Swarthmore College, whose topic was ‘‘Wind Stresses 


fall Building.’’ At the conclusion of the technical pro- 

gram Lyle Jenne was presented with a gold chain and knife as a 
ken of the Section’s esteem for his work as chairman of the social! 
ngs over a period of several years. There were 65 at the 


} 


and 54 at the dinner preceding it. 


PITTSBURGH SECTION 


ial meeting of the Pittsburgh Section was held at the 
William Penn on April 28. The attendance numbered 60 
the Section and 60 Student Chapter members from 
‘est Virginia University, Carnegie Technical School, and the 
Pittsburgh. The annual election of officers, which 


OK pla his time, resulted as follows: C. G. Dunnells, presi 
Forzberg, vice-president; Nathan Schein, secretary 
, |. F. Laboon, C. F. Goodrich, and L. W. McIntyre, 


two-year term. The technical program consisted of 

m of papers by the following Student Chapter mem- 
theram, of the University of Pittsburgh, who spoke 

n soil subgrade; George R. Wells, of West Vir- 

ty, whose topic was “A Trip to the Moon”; and 
i | the Carnegie Institute of Technology, who de- 
the state's new major highways. Then E. K. Morse, 

1 the Society and membér of the Water and Power 
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Resources Board of Pennsylvania, spoke on the subject of flood pre- 
vention. At the conclusion of the meeting refreshments were 
served. 


PORTLAND (ORE.) SECTION 


A regular monthly meeting of the Portland (Ore.) Section was 
called to order on April 17, with 67 present. After preliminary 
announcements Neil Craig, district traffic manager of the United 
Air Lines, discussed the development of commercial air transpor 
tation. Mr. Craig then introduced one of the pilots connected 
with these lines, who spoke on the operation of transport planes 
The next speaker on the program was James H. Polhemus, presi 
dent of the Section. Mr. Polhemus, who is general manager and 
chief engineer of the Portland airport, discussed the subject of mod- 
ern airport design. The final talk in the symposium on flying was 
given by a local electrical engineer, who described the problems in 
volved in adequate airport lighting. 


San FRANCISCO SECTION 


There were 206 members and guests present at a meeting of the 
San Francisco Section held at the Engineers’ Club on April 21. An 
interesting talk on the design and construction of the San Fran- 
cisco—Oakland Bay bridge as a contribution to the art of bridge 
building was given by Glenn B. Woodruff, engineer of design for 
the San Francisco Bay Bridge Commission. The Membership 
Committee reported a net gain of eleven members since the last 
meeting, bringing the total membership to 531. 


SEATTLE SECTION 


In March the Seattle Section took its turn in sponsoring the 
eleventh annual joint meeting of local branches of the four Founder 
Societies. The principal speaker on this occasion was Alvin F. 
Darland, field engineer for the Coulee Dam project, who discussed 
the engineering problems involved, the purpose of the dam, and the 
reclamation and power potentialities of the project. Mr. Dar- 
land’s address was well illustrated by slides showing construction 
details and the surrounding terrain. The April meeting of the 
Section followed a dinner given at the Engineers’ Club on the 27th 
To mark the first anniversary of the Board of Examiners, created 
by the Washington State Engineers License Act, the Section unani 
mously passed a resolution of commendation on the Board's 
honest efforts. Following the business session, Frederick T. Kir 
sten, professor of aeronautical engineering at the University of 
Washington, described the wind tunnel now under construction at 
the university. The wind velocity in the throat, which is to be 
8 by 12 ft in cross section, will be 250 mph. Additional capacity 
will be provided in future to give a velocity of 300 mph. One of 
the unique features is the photo-electric cell type of scales and me- 
ters which can be photographed instantaneously. This model, 
which is the invention of Fred S. Eastman, assistant professor of 
aeronautical engineering at the university, will enable commercial 
firms to receive secret tests as their reports will be recorded on un 
developed films. 


SPOKANE SECTION 


A joint meeting of the Spokane Section and the University of 
Idaho and Washington State College Student Chapters was held 
in Moscow, Idaho, on April 2. Short talks were given by visiting 
members and the presidents of the Student Chapters. The speak 
ers stressed the importance of continued interest in Society affairs 
after graduation and the advisability of maintaining contact with 
the Local Sections. There were 65 present. The regular monthly 
meeting of the Section was held at the Davenport Hotel in Spokane 
on April 10. At this session the city engineer of Walla Walla, 
Wash., described a WPA flood control project on Mill Creek that 
will prevent further damage to Walla Walla by flood. 


St. Lours SECTION 


At a meeting of the St. Louis Section, held at the Mayfair Hotel 
on April 27, the Reverend Dr. John S. Bunting gave a talk on Gen 
Robert E. Lee. Dr. Bunting, who was a friend of the Lee family, 
called attention to the fact that General Lee was a civil engineer, 
and that his work in removing sand bars from the St. Louis harbor 
in 1841 brought him into national prominence. Dr. Bunting 
stated that a series of letters recently come to light, and now in the 
possession of the Missouri Historical Society, prove that this work 
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was the reason for Lee's being selected to go to Mexico as assistant 
to Gen. Winfield Scott. The 31 members present were much in- 
terested in this connection between their locality and the great 
general. 


TENNESSEE VALLEY SECTION 


The Muscle Shoals Subsection of the Tennessee Valley Section 
held its monthly meeting on April 8 at Wheeler Dam. There were 
22 present. The feature of the occasion was an illustrated lecture 
on welding given by J. E. Balden and R. L. Allen, of the Linde Air 
Products Company. 

On April 2 the Knoxville Subsection held its regular monthly 
meeting at Mascot, Tenn., where it was the guest of the American 
Zinc Company. This meeting was in charge of H. A. Coy, super- 
intendent of mines for the company, who conducted the 150 mem- 
bers and guests through the mines. After the trip through the 
mines supper was served, and the company geologist discussed the 
geological features of the workings. During the ensuing discus- 
sion the general manager explained the various factors involved 
in the mining and marketing of zinc. On April 13 the Knoxville 
Subsection held a joint meeting with the Knoxville Technical So- 
ciety, at which the guests of honor were D. W. Mead, President of 
the Society; Harrison P. Eddy, Past-President of the Society; 
and representatives of the McGraw-Hill Company and the Missis- 
sippi River Commission. Dr. Mead addressed the group number- 
ing more than a thousand. 


Texas SECTION 


On April 29 President Mead was guest of honor at a luncheon 
given in the Baker Hotel at Dallas by the board of directors of the 
Texas Section. Walter H. Meier, president of the Section, was in 
charge of the luncheon, which was attended by numerous local 
officers. Following the luncheon, the board held a business meet- 
ing at which various matters were discussed with Dr. Mead 
E. P. Arneson, Director from District 15, gave a report on the 
Spring Meeting of the Society. In the evening Dr. Mead was en- 
tertained at a dinner and reception held at the Athletic Club in 
Dallas 


VIRGINIA SECTION 


The spring meeting of the Virginia Section took the form of joint 
sessions with the Hampton Roads Engineers’ Club and local 
branches of the American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. The joint meeting 
convened at the Hotel Monticello in Norfolk on April 17. After 
a business session, an illustrated talk on the making of iron pipe was 
given. In the afternoon Thomas P. Thompson, city manager of 
Norfolk, discussed the subject of city managership, and Morton 
Macartney gave an illustrated talk on the San Francisco—Oakland 
Bay bridge. The members then boarded a tug furnished by the 
Norfolk and Western Railway and were taken down the harbor to 
inspect the railroad’s new coal pier. A dinner dance attracted 
about 150 in the evening. In addition to dancing, the program 
included an illustrated talk on streamlined trains. On April 18 
the members were taken by bus to Suffolk, Va., where they boarded 
an open-air railway and were taken into the heart of the Dismal 
Swamp to inspect large-scale lumbering operations. This trip, 
which was made possible through the courtesy of the Camp Manu- 
facturing Company, was followed by a barbecue on the shore of 
Lake Cahoon. 





Student Chapter Notes 





Norra CAROLINA State COLLEGE OF AGRICULTURE AND 
ENGINEERING 


Members of the North Carolina State College of Agriculture and 
Engineering Student Chapter participated in the tenth annual 
engineers’ fair held in Raleigh on April 3. Among the civil engi- 
neering exhibits were a model steel bridge with spring balances in 
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the members to show stresses in these members, a model of a long;. 
tudinal and cross section of a modern highway, and a mode! wate; 
filtration plant. The climax of the fair was the annual engineer,’ 
dance, which took place in the Frank Thompson gymnasium op 
the evening of April 4. The fair and dance, which are high light; 
of the school year, were even more successful than usual. 


PENNSYLVANIA STATE COLLEGE 


On March 21 the Pennsylvania State College Student Chapte; 
held a meeting, at which members of the local chapter of Alpha 
Nu, honorary astronomical fraternity, were guests. The speaker 
on this occasion was C. A. Rupp, of the mathematics department of 
the college, whose topic was shooting stars. An enthusiastic djs. 
cussion followed. On April 2 the Chapter sponsored a trip to the 
penitentiary at Rockview, Pa., where the water supply and sewage 
disposal works were inspected. 


Turts COLLEGE 


Through the courtesy of the Jeffrey Manufacturing Company , 
motion picture entitled ‘Rivers of Dirt’’ was shown at a meeting of 
the Tufts College Student Chapter held on April 14. This picture. 
which showed the belt conveyor system used in the construction of 
Grand Coulee Dam, proved of great interest toall. Another meet. 
ing of the Chapter took place on April 28. At this time officers fo; 
the coming year were elected, the list being as follows: Gilber: 
Harlow, president; F. H. Cummings, vice-president; William 
Goodall, treasurer; William Young, secretary; and E. I. Loud. 
senior representative. During the session plans were made for the 
spring inspection trip to nearby places of engineering interest. 


UNIVERSITY OF DELAWARE 


Last October members of the University of Delaware Studen: 
Chapter converted part of their drafting room into a lounge, which 
is utilized for study and recreation while classes are in progress in 
the other half of the room. The furnishing includes comfortable 
chairs, a ping-pong table, reading lamps, a radio, a typewriter 
books, and chess and checker games. The window curtains ar 
decorated at the bottom with replicas of the Society badge, and 
files of the Society publications are at hand. There are obsolet: 
engineering instruments on display, including an early theodolit 
and a compass and level used in the construction of the first 
railroad in the United States. The head of the engineering schoo! 
faculty stated that this arrangement has improved the tone o! 
the whole department. Between classes students gather in th 
lounge to discuss problems, and usually a number are engaged in 
study. Only quiet games are permitted while classes are in sessio 
in the room. 


UNIVERSITY OF FLORIDA 


The third annual engineers’ fair sponsored by the University 0 
Florida was held on May 1. The engineering exhibition arrange: 
for this occasion by the University of Florida Student Chapter 
proved most interesting. There were displays of instruments 
maps, photographs, and drawings and models of various structures 
including a three-dimension model of the Atlantic-Gulf Ship Cana! 
A unique feature of the occasion was the presence of roving repor'- 
ers who roamed about the buildings, grounds, booths, and exhibits 
with a portable radio broadcasting station. 


UNIVERSITY OF MARYLAND 


On February 14 the University of Maryland Student Chapte 
was installed at a banquet that was attended by 68 members an¢ 
guests. Among the latter were President Mead; Secretary > 
bury; J. H. Gregory, professor of civil engineering at Johns Hop 
kins University; H. C. Byrd, president of the University of May 
land; and officers of the Section. The list also included facult 
members and student chapter representatives from George Ws: 
ington University, Virginia Military Institute, Johns Hopk™ 
University, and the Catholic University of America. Dr. Mead 
spoke on the subject, “The Way to Success for the Young Ene 
neer,” and Mr. Seabury discussed the organization of the Soci 
At a meeting held on March 26 the Chapter had as its guest Harr} 
Hall, acting chief engineer of the Washington Suburban _— 
District, who described the growth and development of the )* 
trict. At the conclusion of his talk refreshments were served 
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ITEMS OF INTEREST 
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NICAL PAPERS delivered at the 
Meeting of the Society held in 
Springs, Ark., April 22 to 25, 1936, 
neerned principally with engi- 
ring problems of the Mississippi Valley, 
Mid-South, and the Southwest. The 
subjects treated included the re- 
and development of the lower 
Mississippi basin; water works and sew- 
treatment developments and malaria 
»trol in the Mid-South; improvement 
the Mississippi and the Missouri; water- 
vav and railroad transportation along the 
Mississippi system; and construction fea- 
res of the Conchas Dam in New Mexico, 
e Fort Peck Dam in Montana, and the 
New Orleans Bridge. 
he subject matter of the 15 papers 
vhich made up the technical part of the 
rogram will be brought to the attention 
mbers in the July issue of Crvm 
\GINEERING in as complete a form as 
will permit. Owing to the fact 
it the meeting was held so late in April, 
has proved impossible to abstract the 
ers in time for the current June 


noeT 





exas Centennial Exposition 


to Open June 6 


[exXaAS commemorates this year the 
ne-hundredth anniversary of her inde- 
ndence as a republic and a state. As 
utstanding feature of the celebration, 
first world’s fair ever to be presented 
Southwest is to open at Dallas on 
Some $25,000,000 has been expended 
s preparation. The largest building 
exposition grounds will be the Texas 
lall of State, said to be the largest histori- 
m on the North American conti- 
It will cost, equipped, $1,200,000. 
nited States Building, housing ex- 
ill governmental departments, is 
| as the largest world’s fair build- 

g ever to be erected with federal funds. 
Engineers will be attracted especially 
he Hall of Varied Industries, Elec- 
ty, and Communications, and to the 
insportation. and Petroleum. 
im exhibits, in particular, are 
iS an outstanding division of 
il exhibits section, and cover 
the oil industry. Outdoor 
vad-building machines and 
ring equipment will also be 


al TUS 


ral development of the ex- 
EK. L. Myers, E. N. Noyes, 
rrest, Jr., all members of 
ted as consulting engineers. 





Engineering Events in Brief 








A Famous “Bird Cage in Stone’”’ 


THIS MONTH’S PAGE of special interest 
pictures the ruins of St. Catherine’s Cathe- 
dral at Visby, on the island of Gottland in 
the Baltic Sea. This edifice is perhaps 
the best example of Gothic architecture 
in the extreme northern part of Europe. 
Built about 1233 by Franciscan monks, 
destroyed by a conquering king in 1361, it 
was rebuilt at intervals thereafter—the 
choir between 1376 and 1391, the nave 
early in the fifteenth century, and the 
tower some 200 years later. 

The structural engineer is immediately 
impressed by the slender arch ribs, which 
are still standing although the roof has 
gone. The architect notes the octagonal 
piers and simple caps, and sees in these 
features the influence of earlier Roman- 
esque and Italian work. Any worker in the 
field of structures, however, cannot but ad- 
mire and respect those master builders of 
the Middle Ages who, lacking any exact 
quantitative knowledge of stresses and 
strains, were able through judgment, expe- 
rience, and daring, to evolve what have 
been called “‘bird cages in stone’’—the 
Gothic cathedrals. These men lived with 
their material and came to have a remark- 
able feeling for its physical properties and 
an equally remarkable understanding of 
arch thrusts and vaulting. In the course 
of one or two centuries they refined the 
type of structure used in the earlier Chris- 
tian church, which had been planned on 
the still earlier Roman basilica form, into 
a wonderful skeleton-stone construction 
that in spite of its slenderness has 
endured through the centuries. 

St. Catherine’s at Visby cannot lay 
claim to truly great or noble proportions, 
but it does recall an age of great structural 
achievement. It recalls an ancient and 
almost forgotten city as well. Once 


“there was no city so full of merchants and 
so full of commerce” as Visby. The town 
was, in fact, the ‘‘port of origin’’ of one of 
the earliest codes of maritime law—a code 
still referred to as ‘‘Laws Wisby”’ (another 
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THe GRACEFUL ARCHES oF Sr. CaTH- 
ERINE’S Have WITHSTOOD THE WEATHER- 
ING OF CENTURIES 


spelling of the name) by those legal lights 
who struggle with the fascinating and 
complicated judicial procedures and prob- 
lems of ships, shipping, and seamen. 
Visby was founded at an unknown date 
and until 1361 was nominally a part of 
Sweden. In that year King Waldemar 
III of Denmark, called ‘“‘The Bad,” 
stormed and sacked the city and pro 
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Thirty-Seven Massive Towers Still Bear Witness to the Ancient Might of This City 
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claimed himself King of Gottland Later 
Visby was rebuilt, but it never regained 
its former status. Gottland remained a 
part of Denmark until 1645, when it was 
reunited to Sweden by the Peace of Brom 
sebro 

The golden age of Visby was in the 
earlier days, before Waldemar came on 
the scene Even before the Crusades, her 
ships were trafficking with the Orient, and 
the variety of coins dug up in recent years 
shows contacts with many distant lands 

The courtesy of The American Architect 
in furnishing the cut for the page of special 
interest is gratefully acknowledged. Civ 
ENGINEERING is also indebted to James K 
Finch, M. Am. Soc. C.E., for the foregoing 
description and historical notes 





American Academy of Politi- 
cal and Social Science Meets 


rue American Academy of Political 
and Social Science, founded in Phila 
delphia in 1889, grew out of a “‘desire 
for an organization in which the wi‘te- 
spread and growing interest in political, 
economic, and social questions should 
find a focus.”” The Fortieth Annual 
Meeting of the Academy was held in the 
ballroom of the Bellevue Stratford Hotel 
in Philadelphia, April 24 and 25, 1936 

The Society appoints delegates annually 
to attend thesé meetings, the representa 
tives this year being Scott B. Lilly, W. H 
Chorlton, and B. F. Hastings, all Mem 
bers Am. Soc. C.E. The following brief 
summary of the interesting proceedings, 
submitted by Professor Lilly, is printed 
for the information of Society members: 

rhe papers presented before the meet 
ing were characterized by their insistence 
upon reality. There was no quibbling 
about conditions, but a sincere, direct, 
and logical attempt to see situations as 
they exist 

“From the first paper presented by 
Grover Clark, consultant on Far-Eastern 
affairs, which showed by a careful com 
pilation of statistics that colonies under 
present conditions do not repay the mother 
country in profits anywhere near what the 
necessary system for political control 
costs, to the analysis of Francis B. Sayre, 
Assistant Secretary of State, who showed 
that the effect of the self-sufficiency of 
these nations on the common citizen 
would be the loss of his personal liberty, 
the speakers urged the necessity of trade 
without restraint and the exchange of 
services without the restraint of political 
regulation, if the world is to have peace 

rhis open discussion of the sore spots 

that are now troubling nations cannot 
help but bring about a better understand- 
ing, and with that realization of true condi 
tions, a sincere effort to remove the bar 
riers to free intercourse among the nations 

‘The speakers seemed to agree that if 
and when the world gets that freedom, 
wars will cease, and until that time peace, 
now on the tongue of every person of 
will be impossible. The 


prominence, 
world war which would then ensue would 
undoubtedly cause one or more of the 
present great powers to lose its status.”’ 


Wise and Otherwise 


A LENGTH OF Prpe 24 in. in circumfer- 
ence is standing on end. Two insects, 
A and B, leaving a certain point on the 
base at the same time, crawl spirally up- 
ward around the pipe. Each insect moves 
in an undeviating course, and a line drawn 
through their positions at any time re 
mains vertical; but B, being more ener 
getic than A, takes a steeper course and 
travels 20 per cent faster. Of course 
they complete the circuit of the pipe at 
the same moment. At that time B is at 
the top of the pipe, while A is 11 in 
below. What is the length of the pipe? 

May's problem concerned 100 students 
taking Professor Abercrombie’s course 
in bridges. Four subjects were taught 
simultaneously——arch, bascule, cantilever, 
and draw bridges. Each student was to 
study one subject exclusively for one week, 
and each week there was to be a new 
arrangement, the number studying any 
given subject not being the same for any 
two weeks. Each week the students 
studying arch and bascule bridges were to 
number 19; those studying bascule and 
cantilever, 55; and those studying canti- 
lever and draw, 81. At least one student 
was to take each subject each week. This 
program was to continue for as many 
weeks as possible 

The questions asked were: ‘What 


raBie | 


Supyect TAKEN 


2.6 
Arch bridges 
Bascule bridges . home 
Cantilever bridges 54 53 52 
Draw bridges 27 28 29 


‘4 


4 


51 50 49 48 47 46 45 44 43 42 41 40 39 38 1 
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 
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was the smallest number taking dray 
bridges in any one week? How many 
students took bascule bridges during 
that same week? How many weeks 
did this variable arrangement continye>” 


From the relations given, A + B + ¢ 4 


D = 100 
A+B=19; B+C= 55; C+D-: 
81 
Solving for A, B, and C in terms of D 
A = 45 D | 
Sn: om ae 9 
C = 81 D 3 


From Eq. 2, since B cannot be less than | 
D cannot be less than 27. From Eq. |, 
since A cannot be less than 1, D cannot be 
more than 44. Then the arrangemen 
cannot continue beyond D = 27 to PD 
44, or 18 weeks 

The problem is thus solved much mor 
simply than is apparent at first sight 
Furthermore, from Eqs. 1, 2, and 3, th 
number of students taking arch, bascuk 
and cantilever bridges any given week is 
fixed as soon as the number taking draw 
bridges is determined upon. These rela 
tionships can be expressed readily in th: 
accompanying Table I. 

Suggestions for other problems fo: 
Professor Abercrombie’s column, accom 
panied by solutions, may be addresse 
to the editor. Solutions should prefer 
ably be sent in separate enclosed envelope: 


NUMBER OF STUDENTS IN PROFESSOR ABERCROMBIE’S CLASSES IN Brinces 


Werk NuMBER 


5 6 7 8 9 10 11 12 13 14 15 16 17 18 


18 17 16 15 1413 12 1110 9 8 7 6 & 4 23 


5 6 7 8 9 10 11 12 13 14 15 16 17 18 





Soil Mechanics Conference 


ATTENTION is again invited to the forth- 
coming international conference on soil 
mechanics and foundation engineering 
to be held at Harvard University in Cam 
bridge, Mass., during the week of June 22, 
1936. A preliminary announcement ap 
peared in the January issue of Civ 
ENGINEERING 

Persons wishing to attend only certain 
meetings will be exempt from the payment 
of fees, and the printed abstracts will be 
available to them at cost. It is pointed 
out that only papers that are of general 
interest and that lend themselves par- 
ticularly well to the purpose will be pre- 
sented orally. The whole field of soil 
mechanics—both the theoretical aspects of 
the subject and their practical applica- 
tion—will be covered in the various 


sessions. 





Standard Thread for Sur- 
veying Instrument Tripods 
A Tripop thread having a nominal 


diameter of 3'/, in. and 8 threads per 
inch has been adopted by various U. S 


Government agencies as standard for us 
with transits having horizontal limbs 4 
in. or more in diameter at the edge of 
graduation, and also for all engineers 
levels. The agencies referred to include 
the War Department, the hydrographi 
office of the Navy Department, and th 
Geological Survey. 
The National Bureau of Standards has 
prepared a letter circular known as LC 
463 to answer requests for detailed m 
formation in regard to the thread. This 
letter circular may be obtained without 
charge on application to the National 
Bureau of Standards, Washington, D.C 
The object sought in standardizing the 
tripod thread is complete interchange 
ability, so that the base plate of aay 
standard instrument will fit satisfactorily 
any tripod head, regardless of manufac: 
ture. Interchangeability can be obtamec 
only Ly adequate dimensional specie 
tions for the threads and the use of an 
adequate gaging system in inspection 
Seven manufacturers of surveying mst 


ments have authorized the Bureau ' 


state that they have accepted this as 
their standard thread, and six additiena’ 
they ue 


manufacturers have stated that 
supplying it on request. 
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PSinG 
sTION in China many 
ing problems different from those 
ype and America. For example, in 
a city of a million inhabitants 
out 15 per cent of the population 
g the city water; the remaining 
Q inhabitants depend upon wells 
initation of well water is therefore a 


presents 


of utmost importance 


. Improving the Well-Water 
Peiping, China 
? By P. K. Tao and C. S. Hsien 


SANITARY ENGINERRING 
Hva UNIVERSITY 
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PerPrinG, CHINA 


AND 


and none has a cover. Many olf 
the platforms slope toward the well, and 
surface pollution is unavoidable. More 
over, most of the wells are located within 
50 ft of latrines, which are also poorly 
constructed. Thus ground-water pollu- 
tion is also quite possible 

Water is drawn up in willow buckets 
and poured into uncovered wooden tanks, 
from which it is 
transferred to one- 
wheeled water carts 
with a wooden 
scoop. The orifices 


curbs 





in the carts are 




















controlled by hand 


operated wooden 








stoppers 





























veloT Well Tube 





IDGES Fig is shown a typical well, con- 
ainly of a tube terminating in a 
» which the water rises under its 
7 18 ‘ ressure rhe is either of iron 

| the 


tube 
life of 


years) 


the latter ma 

The wall of 
is of brick and plaster, but is 
Very few wells have 


8 about 15 


watertight 


riled 
d. This 
withou 
National 
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IMENTAL WELL at SoocHow 
ONE-WHEELED WATER CART 
Be SEEN AT THE LEFT 








FIG 
IMPROVED 








As might be ex 
the water 
wells is 


pected, 
! in these 

highly 

nated 


contami 
rhe average 
bacterial count 
from 34 wells in 
1934, was 206 per 
37 C, and the 
average percentage 

gas formation in the B. coli tests was 25 
In 1932 the municipal health depart- 
ment adopted chlorination with bleaching 
powder as the remedy for pollution in all 
the drinking wells in Peiping, each well 
being chlorinated once or twice daily 
The results, however, were unsuccessful, 
largely because water is drawn from the 


I'yPICAl 
WELI 


cc at 
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Fic. 1 UNSANITARY WELLS LIKE THIS 
HAve Been SUPPLYING 850,000 PERSONS 


IN Perpinc, CHINA, WITH WATER 
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wells frequently, while the dosing is in- 
termittant, and although the 
water is disinfected in the well, it is 
contaminated during lifting and 
Furthermore, the method 


because, 


again 
transportation 
is not economical 
he unsatisfactory results of chlorina 
tion led the study how the 
wells could be remodeled to yield safe 
water. The well at Soochow Hutung 
was chosen for the experiments. Within 
40 ft of it are a cesspool and a stable, and 
within 100 ft there is a latrine rhe 
wall of the basin is brick 

We first plastered the basin with a 2-in 
layer of cement mortar, but this did not 
improve the quality of the water. So 
a concrete cover was added to the basin 
and a hand pump installed (Fig. 2) rhis 
was successful. The highest bacterial 
count in 17 samples taken after the in- 
stallation was only 60 per cc, and the fer 
mentation test for B. coli was negative in 
every sample. 

Storage in the open tanks at ground 
level offered another good opportunity 
for contamination. We raised the tank 
of the experimental well to a height of 3 ft 
above the ground, covered it tightly with 
galvanized iron, and inserted brass fau 
cets to take the place of the wooden scoops 
Pollution of water during transportation 
proved to be slight, and was eliminated by 
replacing with faucets the wooden stoppers 
in the carts 

These improvements have been 
made on 13 wells at a cost of about $30 
(U.S.) for each well. We hope that in the 
near future the water supply of the entire 
population of Peiping dependent on wells 
can be rendered safe at similarly low costs 


authors to 


now 


Summer Session in Engi- 
neering Economics 


rue Society for the Promotion of Engi 
neering Education has accepted the in 
vitation of Stevens Institute of Technology 
to hold a summer session on the economics 
of engineering at the Stevens Engineering 
Camp, Johnsonburg, N.J., during the 
week beginning June 28. Those attend 
ing will be for the most part teachers of 
economics in engineering schools and 
colleges 
There will be two morning sessions and 
one evening session each day from June 28 
until Sunday evening, July 5. After 
noons are to be reserved for recreation and 
for informal conferences and discussions 
In seven of the morning sessions a series 
of lectures on theory will be 
presented under the supervision of Prof. 
Horace Taylor and Raymond J. Saulnier 
of Columbia University. Another 
of morning lectures, in which professors, 
economists, and industrialists will par- 
ticipate, will deal with economic aspects of 
engineering. In the evening lectures on 
Economics Today,’’ more general topics, 
such as labor relations, social security 
and monetary legislation, will be discussed 
Among the members of the committee 
on program and arrangements for the 
forthcoming session are H. P. Hammond, 
M. Am. Soc. C.E., and E. L. Grant, Assoc. 
M. Am. Soc. C.F 


economic 
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Summer schools for engineering teach- 
ers have been held by the S.P.E.E. in 
various institutions throughout the coun- 
try since 1929. The first summer school 
in economics of engineering was conducted 
with the cooperation of Stevens Institute 
of Technology on the college campus at 
Hoboken four years ago. 


Importance of Trade 
Associations 


PROFESSIONAL organizations have cer- 
tain characteristics in common with trade 
associations, since they attempt to do for 
their particular groups what the trade 
associations do for individual industries. 

Hence those concerned with Society 
affairs will find pertinent a number of the 
comments made by Harper Sibley, presi- 
dent of the Chamber of Commerce of the 
United States, in an address on “‘Ameri- 
can Trade Associations” delivered before 
trade association executives in January 
1936. The following statement, for ex- 
ample, is true of both types of organiza- 
tion: “There is no limit on the demands 
made upon the talents of the executive 
of an association that is striving to dis- 
charge all of its obligations.” 

In another place he quoted Elihu Root 
as stating: ‘‘Men influence the conduct 
of others chiefly through personal associa- 
tion and intercourse. There is such a pre- 
ponderance of good in human nature that 
association with men ordinarily begets a 
liking for them. As men come to know 
each other, each comes to receive from 
the others the respect and confidence to 
which he is entitled; his character and 
his opinions insensibly acquire their due 
weight and influence. It is not the 
stranger who says, ‘Go there,’ or ‘Do 
that,” who is obeyed, but it is the old 
acquaintance who says, ‘Come with me,’ 
or ‘Let us do thus and so,’ who is fol- 
lowed.”’ 

Referring to the legal rights of men in 
business to associate with one another, 
Mr. Sibley remarks that “In probably 
no field of law has the Supreme Court 
more scrupulously endeavored to weigh 
and to define the rights and the obligations 
of the several interests involved—the 
public, the industry, and the individual— 
than in the law relating to trade associa- 
tions.” And again, ““To the association 
is assured the privilege of working to 
protect its industry from within and from 
without, of pointing the way of develop- 
ment, and of collecting and distributing 
information concerning existing conditions 
in the industry which will enable its 
members to conduct their own business 
operations most intelligently in their own 
best interest.”’ 

One other statement from Mr. Sibley's 
address might be applied to engineering 
societies, that “Every trade association 
has before it a great range of tried and 
tested activities from the rich experience 
of associations over a period of fifty 
years and more—experience into which a 
wealth of ability and effort have gone.” 


Engineers’ Day at Great Lakes 
Exposition 


A COMMITTEE representing the Cleve- 
land Engineering Society, the local sec- 
tions of the national societies, and other 
technical and semi-technical organizations, 
has extended an invitation to Society 
members to be present in Cleveland on 
July 11, 1936, when “Engineers’ Day” 
will be held at the Great Lakes Exposition. 
After a luncheon on the grounds and 
appropriate ceremonies, the remainder 
of the day will be devoted to the romance 
of iron and steel. 

The exposition, which is itself dedicated 
to the subject of iron and steel, marks the 
one-hundredth anniversary of the in- 
corporation of the City of Cleveland. 
The opening date of the exposition is 
June 27, 1936, and it will run for one 
hundred days, or until October 4. 





Harvard Engineering Society 
Student Aids Available 


AVAILABILITY of the Clifford M. Holland 
Memorial and the Lillie A. Ridgway 
Memorial aids in engineering for the 
academic year 1936-1937 at Harvard 
University has recently been announced. 
An annual stipend of several hundred 
dollars from the income of each of these 
funds may be awarded to one or more 
students in Harvard in engineering or 
engineering sciences. Applicants for such 
student aid should apply to Charles Gil- 
man, Chairman, Committee on Student 
Aid, Harvard Engineering Society, at 50 
Church St., New York, N.Y. 





Yale Exhibits of Engineering 
and Chemistry 


On Fepsrvuary 21 and 22, 1936, the 
chemical and engineering laboratories of 
Yale University were opened to the public 
in the first ““Yale Exhibits of Engineering 
and Chemistry.”” This type of student 
enterprise has been developed to a high 
point by most engineering schools in 
America, but this year, for the first time 
at Yale, these exhibits were coordinated 
into a large, two-day program, including 
several laboratories which had never been 
opened before, such as those of the civil 
engineering department. In planning and 
making the necessary arrangements, the 
student advisory committee received much 
valuable help from Dean Robert E. 
Doherty of the engineering school and 
other members of a special faculty contact 
committee. 

Each engineering department’s exhibit 
was planned by its particular student 
chapter of a national engineering society 
with the aid of faculty advice, and the 
department of chemistry, which was in- 
vited to join the engineering depart- 
ments, appointed a special student com- 
mittee which worked closely with the 
faculty. While the exhibits themselves 
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were carried on by the juniors and seniors, 
about 15 sophomores were placed at the 
entrances of the laboratories to give ip. 
formation service. 

In the civil engineering laboratories, 
the first room entered by the visitors was 
lined with pictures and maps of the 2 (9. 
acre Yale engineering camp, drawings of 
Yale buildings, and examples of various 
types of student work. Of particular 
interest in the hydraulics laboratory were a 
working model of Yale’s unique indoor 
rowing tanks, in which the water is cir. 
culated by impellers, and a fine model of 
the Passamaquoddy tidal power project 
The latter was made especially for the ex. 
hibition from a mixture of cement, sayw- 
dust, and sand, cleverly painted and fur. 
nished with power houses and a trans. 
mission line. As a student behind the 
model talked and operated valves, the 
tides rose and fell before the eyes of a 
spellbound audience. 

Static exhibits of cement manufactur- 
ing; concrete tests, aggregates, and 
products; and standard testing equip- 
ment in the cement-testing laboratory 
were well displayed but aroused less in. 
terest than the standard briquet tension 
tests and cylinder compression tests. Con- 
siderable curiosity was also evidenced in 
a reinforced-brick research project being 
carried out by one of the faculty members. 

Special care was given to publicity 
Letters and announcements were sent to 
about 90 schools; announcements or 
articles were sent to appropriate Yale 
publications and general newspapers; a 
special tour of the exhibits was planned 
for reporters and camera men; two radio 
stations broadcast announcements; and 
The Yale Scientific Magazine contributed 
a full-page advertisement and ran a five- 
page pictorial section. In spite of bad 
driving conditions due to snow in the 
streets, there were about 2,200 visitors. 

Two days of class cuts, requested by 
the committee with some trepidation, 
were voted by the faculty and proved to 
be more than justified. Although there 
was no requirement that students work in 
preparing the exhibits, they worked hard 
and gave generously of their time. The 
ability and confidence which they gained 
from facing a crowd of people and ex- 
plaining in clear language a particular 
piece of apparatus were sufficient justif- 
cation for the whole undertaking. 

Richard L. Steiner, member of the 
Yale University Student Chapter, pre- 
pared an account of the exhibit for Civa 
ENGINEERING, of which this article is 4 
summary. 





Highway Safety Suggestions 
Included in Missouri Traffic 
Survey Report 


“THE MOST HAZARDOUS class of driver 
is under 18 years of age,” says the trafic 
survey report recently published by the 
Missouri State Highway Commissio®. 
But drivers, young or old, are blamed d 
rectly for less than half the automobile 
accidents in the state; the greater par of 
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the .cmainder are charged to “road condi- 
ti ictors.”” 

betterment of existing roads, says 
port, has failed to keep pace with 
the increase in the speed of cars. 

(aking Missouri as an example, when 
the road program was first inaugurated 
motor vehicles were traveling at a maxi- 
mur speed of about 35 miles an hour. 
The roads built at that time were de- 
signed accordingly. Many structures con- 
tructed by local subdivisions were taken 
into the state system and placed under 
maintenance. Consequently, narrow 
bridges and culverts, sharp curvature, 
poor horizontal and vertical sight dis- 


etc, on roads subjected to excessive speed 
have contributed to traffic fatalities. In 
cities, hedges, fences, obstructions at 
street intersections, and other like agencies 
have caused the same results.” 

“Road hazards should be removed in 
the order of their importance. When an 
accident, especially more than one, occurs 
at a certain spot, then the hazard respon- 
sible for such an accident should be re- 
moved without delay.” 

The report also calls attention to the 
confusion arising from the non-uniformity 
and promiscuous use of traffic signs and 
signals. 

“Not only the size, shape, color, and 
even wording thereon, but their location, 
especially at intersections, lack uniformity. 
Some folks are so constituted that search- 
ing for these various types of signs at 
every possible location and at the same 
time attending to their driving creates a 
nervous tension that often leads to an 
accident.” 

“At many intersections in several of 
the smaller cities the omission rather than 
the installation of traffic signals would re- 
sult in less traffic confusion and, undoubt- 
edly, less accidents. Signs and signals 
should be erected only where public safety 
necessitates, and promiscuous erection 
should be discouraged. Im some places 
it has been found that a traffic signal 
actually increases accidents.” 





Sizes of Paving Brick 


THE PERMANENT COMMITTEE of the 
National Bureau of Standards on the sim- 


plification of varieties and sizes of vitrified 
paving brick has voted unanimously to 
Propose to the industry a revision of 
simplified practice recommendation RI1-35, 
which would eliminate the 2'/2 by 4 by 
‘'/, and 3 by 4 by 8'/, sizes of plain wire- 


ut brick (vertical fiber lugless). Before 
the Department of Commerce can incor- 
porate these proposed changes in a new 
1 the printed recommendation, 
sary that they be approved by 
ptors of the current simplified 
reties. Therefore, all who are 
ire now being circularized for 
of determining their wishes. 
ety has designated B. L. 
Am. Soc. C.E., as its repre- 
1 the committee, to succeed 
Keith Compton, M. Am. Soc. 





Brief Notes from Here 


and There 


INTERLOCKING metal sheet-piling was in 
use in England more than 100 years ago. 
The accompanying illustration is taken 
from a translation of Sganzin’s Elemen- 
tary Course in Civil Engineering, used as 
a text at West Point in 1827. The piles 


Cast lron, Sheeung Piles 
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were of cast iron, and alternated 8 and 
17 in. in width. The maximum length of 
pile and the manner of driving are not 
mentioned, but the translator notes that 
with them cofferdams were built ex- 
peditiously and cheaply. 


A FOUR-DAY CONFERENCE on highway 
safety will be held at Iowa State College, 
June 29 to July 2, 1936. It will be open 
to the public, and is planned particularly 
for traffic officials, traffic managers of 
large fleets of trucks and cars, and the 
leaders and members of organizations 
interested in highway safety. The col- 
lege has also announced a number of 
symposiums on highway safety, traffic 
control, transportation economics, and the 
coordination of transportation agencies, 
to be presented as a special feature of the 
graduate courses in highway engineering 
offered during the summer quarter. The 
symposiums will be presented by the 
regular teaching staff and by a staff of 
visiting lecturers who have achieved 
prominence in the various fields of study. 


> > . > 


Tue American Welding Society has 
just published its first specifications for 
the design, construction, alteration, and 
repair of highway and railway bridges by 
fusion welding. While the publication 
is in no sense a textbook, it includes some 
informatory material as a supplement to 
the mandatory clauses. The committee 
in charge of its preparation has recog- 
nized the need of further research, and 
suggests that such work may be stimu- 
lated by putting the new specifications 
promptly to the test of actual use. The 
publication, which has 66 pages and 19 
illustrations, may be obtained from the 
American Welding Society, 33 West 39th 
Street, New York, N.Y., for the price of 
$1.00. 
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NEWS OF ENGINEERS 


Personal Items About Society Members 





Eric FLEMING is now engineer for the 
National Park Service in Washington, 
D.C., for the 45 recreational demonstra- 
tion projects in the United States in co- 
operation with the Land Utilization Divi- 
sion of the Resettlement Administration. 
Mr. Fleming was formerly administrative 
assistant for the National Park Service, 
supervising the work program of nine 
state park ECW (Emergency Conserva- 
tion Work) camps in New Jersey. 


Byram W. STEExz, formerly designing 
engineer with the U. S. Bureau of Recla- 
mation, was recently appointed chief de- 
sign engineer for the Tennessee Valley 
Authority. 


HaRatp M. WESTERGAARD has been 
appointed Gordon McKay professor of 
civil engineering at Harvard University 
He was previously professor of theoretical 
and applied mechanics at the University 
of Illinois. 


Ove Srncstap, chief consulting engineer 
on tunnels for the Port of New York Au 
thority, has now been appointed chief en- 
gineer of the New York Tunnel Authority, 
in connection with a proposed tunnel under 
the East River. Wirtt1am McKENNA 
GRIFFIN will be assistant chief engineer 
on this project, and Jacop MEcuHANIC will 
be chief construction engineer. 


Wriirarp T. CHEVALIER was installed 
as president of the American Road Build- 
ers’ Association at the annual business 
meeting of this organization, which was 
held in Washington, D.C., on April 16 and 
17. 


James B. Hays, formerly with the U. S 
Bureau of Reclamation in Denver, Colo 
was recently appointed engineer in charge 
of construction of Chickamauga Dam by 
the Tennessee Valley Authority. 


THORNDIKE SAVILLE has been made 
dean of the College of Engineering of New 
York University. Professor Saville joined 
the staff of the university in 1932 in the 
capacity of professor of hydraulic and 
sanitary engineering. In May 1935 he 
became associate dean. 


Victor J. Brown has accepted a posi 
tion as publishing director of Roads and 
Streets. His address is in care of the Gil- 
lette Publishing Company, Chicago, III. 


ROBERT L. PRICE is now an engineer 
apprentice with the Pennsylvania Rail- 
road Company, having been assigned to 
the division engineer’s office of this com- 
pany in Cincinnati, Ohio. He was for- 
merly an engineering draftsman for the 
Tennessee Valley Authority. 


Rosert E. H1xs is now resident engi- 
neer inspector for the Public Works Ad- 
ministration at Charleston, Ark., engaged 
on local water works and sewage disposal 
projects. 
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Howarp F. Peckwortn has resigned 
his position as field engineer for the Fred- 
erick Snare Corpcration on the construc- 
tion of the Tygart River dam near Grafton, 
W.Va., to become resident engineer for 
the Birmingham Industrial Water Supply 
Commission on the construction of a 
water-supply dam on the Blackburn Fork 
of the Warrior River. His headquarters 
are in Birmingham, Ala 


A. G. Rives, who was formerly with the 
U. S. Forestry Service, is now an instru- 
mentman in the Arkansas State Highway 
Commission, stationed at Fayetteville, 
Ark. 


Henry G. Wrison has taken a position 
as associate structural engineer in the 
procurement division of the U.S. Treasury 
in Washington, D.C. He was previously 
an assistant civil engineer in the construc- 
tion division, Quartermaster’s Corps, of 
the U. S. Army. 


FRANK C. Se__Now has resigned from 
the U. S. Forest Service to join the staff of 
Greeley and Hansen, consulting engineers 
of Chicago, who have been engaged by the 
Buffalo, N.Y., Sewer Authority to design 
and supervise the construction of an inter- 
cepting sewer and sewage treatment works. 
As suon as the work has been placed under 
contract, Mr. Sellnow will act as construc- 
tion engineer. 


ARTHUR B, MorRILt is now an associate 
civil engineer in the Detroit (Mich.) De- 
partment of Public Works, engaged on 
the design of the sewage disposal plant 
which the city will build during the next 
two years as a PWA project. 


Duptey F. Stevens, formerly with the 
U. S. Bureau of Biological Survey, has 
entered the employ of the Peninsula Pav- 
ing Company, of San Francisco, Calif. 


FREDERICK J. FRICKE is now em- 
ployed by the Tennessee Valley Authority 
in the capacity of principal engineering 
draftsman. His headquarters are in 
Knoxville, Tenn. He was formerly in the 
U. S. Engineer Office at Tucumcari, N. 
Mex. 


WiiiraM S. Tree, who was formerly 
sales engineer for W. C. Caye and Com- 
pany of Knoxville, Tenn., has accepted a 
similar position with the Brooks-Payne- 
Osborne Equipment Company of the same 
city. 


ARNOLD HorMANN has taken a position 
with the U. S. Engineers as tunnel inspec- 
tor on the diversion tunnels for the Fort 
Peck project. His headquarters are at 
Fort Peck, Mont. 


FRANCIS MurrAY Dawson, professor of 
hydraulic and sanitary engineering at the 
University of Wisconsin, has been ap- 
pointed dean of engineering at the Uni- 
versity of lowa. He will take office on 
July 1, 1936. Pending this appointment, 
B. J. LAMBertT has been acting dean. 


Percy S. Witson has joined the staff 
of the American Water Works Association 
in the capacity of acting secretary. 


ALEXANDER GRAY was recently ap- 
pointed chief engineer and manager of the 
Central Harbor Board of Canada. 


Dwicut F. Roperts has resigned as 
construction engineer for the Placentia 
(Calif.) School District to accept a position 
with the Smith Emery Company of Los 
Angeles, Calif., in charge of their physical 
testing department. 


Howarp A. SCHIRMER was recently ap- 
pointed works engineer in charge of en- 
gineering for the fabricating works of the 
Bethlehem Steel Company at Alameda, 
Calif. He was previously resident engi- 
neer for the McClintic-Marshall Corpora- 
tion in San Francisco. 





DECEASED 





ALBERT FARWELL Bemis (Affiliate ’i6) 
of Boston, Mass., died on April 11, 
1936, as the result of a fall that at the 
time did not seem serious. He was born 
in Boston on November 11, 1870, and 
graduated from the Massachusetts Insti- 
tute of Technology in 1893. The major 
part of his career was spent with the 
Bemis Bro. Bag Company, of which he 
was president from 1909 to 1925 and 
chairman from 1925 until his retire- 
ment in 1934. He was a founder of the 
Angus Company, Ltd., operating a jute 
mill and machinery works in India. Mr. 
Bemis was noted for his generosity, his 
philanthropies including the rebuilding 
of the great tower of Lincoln Cathedral 
in England. He was the author of 
several books and numerous articles. 


ALBIN HERMANN BeEyER (M. '21) pro- 
fessor of civil engineering at Columbia 
University, died at Woodhaven, L.I., 
on April 19, 1936, at the age of 55. Pro- 
fessor Beyer, who was born in Germany, 
came to the United States in 1893. After 
graduating from Columbia University in 
1903, he taught civil engineering at 
Cornell University. From 1909 to 1913 
he was chief engineer for Alexander Potter, 
consulting engineer of New York City, 
on sanitation, hydraulics, and reinforced 
concrete construction. During the World 
War, Professor Beyer was assigned to 
the translation of German technical 
publications on aircraft and Diesel engines. 
In 1917 he joined the staff of Columbia 
University, becoming professor of civil 
engineering in 1920. Professor Beyer 
was nationally known as an expert in the 
design of reinforced concrete and had done 
considerable research on the deteriora- 
tion of concrete under various conditions. 


RoGeR Derpy Brack (M. '19) project 
engineer for the Public Works Administra- 
tion on the Ward’s Island sewage treat- 
ment plant in New York, died in that 
city on April 12, 1936, at the age of 53. 
Colonel Black was born at West Point, 
N.Y., and graduated from the U. S. Mili- 
tary Academy there in 1904. He passed 
through all grades of the army to the 
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rank of major, and during the World Wa; 
was attached to the general staff with the 
rank of colonel. In 1919 he resigned 
from the army and entered the field of 
private engineering. Colonel Black was 
with the Board of Transportation of 
New York on the construction of the 
independent subway system, and later 
was connected with the housing division 
of the Federal Emergency Administratiop 
of Public Works. 


LEONARD JOHN BUTLER (Jun. '36) a 
civil engineer of San Mateo, Calif., died 
in April 1936, as the result of a fall off the 
slippery spillway at Gibraltar Dam (near 
Santa Barbara, Calif.). He had been 
sent from the government erosion contro! 
service headquarters near Oxnard to 
make silt tests. Mr. Butler, who was 23. 
was born at Flagstaff, Ariz. In 1935 he 
received the degree of B.S. C.E. from the 
University of Arizona. 


Howarp DovGLas CAMPBELL (Assoc 
M. '20) assistant director of public safety 
for the city of Philadelphia, died in that 
city on May 6, 1936, at the age of 53 
He was born in Philadelphia and gradu. 
ated from Drexel Institute. From 1904 
to 1911 he was an assistant engineer in 
the Philadelphia Bureau of Filtration, 
and from 1913 to 1918 he was in the Phila 
delphia Department of City Transit 
From 1921 to 1932 he was secretary and 
treasurer of the Sutton Contracting 
Company of Philadelphia. In January 
1936 he was appointed to the municipal 
post that he held at the time of his death. 


Joun Hirst Caton, 3p (M. ’22) chie/ 
of the Division of Roads and Bridges in 
the Rhode Island Department of Public 
Works, died in Providence, R.I., on May 2. 
1936. He was 52. Major Caton was 
born in Philadelphia, Pa., and educated 
at the Massachusetts Institute of Technol- 
ogy. He was regimental commander 
of the 33d Engineers, A.E.F. From 
1908 to 1917 he was a construction engi 
neer in the Manila (P.I.) Bureau of 
Public Works, and from 1920 to 1925 was 
director general of public works in the 
Republic of Santo Domingo. Later he 
was chief engineer for R. W. Hebard and 
Company, Inc., on contracts in Colombia 
and Salvador. 


Joun Carroiit Cuase (M. '93) treas 
urer of the Benjamin Chase Company ° 
Derry, N.H., died in Boston, Mass, 
on April 15, 1936, at the age of 86. He 
was born in Chester, N.H., and graduated 
from the Massachusetts Institute 
Technology in 1874. He was employed 
for a time on the construction of elevated 
railways in New York City. In 188! he 
became superintendent of the Clarendon 
Water Works in Wilmington, N.C., wher 
he remained until 1898. Mr. Chas 
spent the next seventeen years in wale! 
supply work in Georgia and the Carolinas 
and in 1915 entered the manufacturins 
field at Derry, N.H. 


WiiuiaM pe LA Barre (M. 9) [ 
many years engineer, agent, and treasure’ 
of the St. Anthony Falls Water Pow 
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pany at Minneapolis, Minn, died 
» that city on March 24, 1936, at the age 
of § Mr. de la Barre’s early experience 
included the design and erection of gas 
works plants and machinery for Boston, 
Washington, Harrisburg, Cincinnati, and 
numerous other cities. From 1879 to 
i380 he was in full charge of the Wash- 
burn flour mills and elevator property. 
In 1889 he became connected with the 
St Anthony’s Falls Water Power Com- 
pany and remained there for the rest of his 


life 


Henry MicHagt DouGHerty (M. ’22) 
an associate engineer in the Navy Depart- 
ment, died in Washington, D.C., on 
March 29, 1936. After graduating from 
the U. S. Military Academy in 1901, he 
served as a cavalry officer for two years. 
He then became associated with the 
J. G. White Engineering Company of 
New York, which placed him in charge of 
engineering projects in various parts of 
the United States and in Honolulu. 
For ten years Mr. Dougherty was chief 
engineer of the Chile Exploration Com- 
pany at Chuquicamata, Chile, and spent 
several years on engineering work in 
South Africa. From June 1935 until the 
time of his death he did special work for 
the U. S. Navy Department. 


SaMUEL MaGEe GREEN (Fellow 'S8) a 
well-known real estate operator and 
mining promoter, died at Oconomowoc, 
Wis., on April 25, 1936, at the age of 
5. Mr. Green, who was a pioneer in 
the field of railroad construction, was 
the last but one of the surviving Fellows 
of the Society 


E.triot Ho_tproox (M. '02) a retired 
civil engineer, died in Kansas City, Mo., 
on March 20, 1936, at the age of 86 
He was born in Rockland, Mass., and 
graduated from the Massachusetts Insti- 
tute of Technology. Mr. Holbrook’s 
entire career was devoted to railroad 
work. He was employed in various engi- 











neering capacities by a number of lines— 
among them the Pittsburgh and Lake Erie 
Railroad, the Baltimore and Ohio, the Kan- 
sas City Southern Railroad, the Missouri 
River and Gulf Railroad, the Harriman 
Line (of the Union Pacific system), 
the Burlington Railroad, and the Southern 
Pacific Lines. He was the author of several 
technical works. 


Harry GeorGe Lee (Assoc. M. '15) 
president of the Standard Bitulithic 
Company of New York, died at his home 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
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in South Orange, N.J., on April 16, 1936, 
at the age of 49. Mr. Lee was born in 
East Orange, N.J., and graduated from 
Lafayette College in 1908. From 1909 to 
1911 he was assistant city engineer of 
East Orange. In the latter year he 
joined the staff of the Standard Bitulithic 
Company, of which he later became 
president. 





Horace SYLVAN STANSEL (M. ‘'32) 
civil engineer of Ruleville, Miss., died 
there on April 4, 1936. He was born at 
Columbus, Miss., on November 5, 1888. 
After graduating from Mississippi State 
College in 1914, he took up engineering 
work in Ruleville. From 1916 to 1922 he 
was engineer for the town of Ruleville and 
for Sunflower County, his work during 
this period including numerous street and 
highway improvements. From 1922 until 
his death he was engaged in private 
engineering practice. Mr. Stansel had 
been a member of the state legislature 
since 1923, and was recently elected 
speaker of the Mississippi House of Repre- 


From April 10 to May 9, 1956, Inclusive 
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sentatives. In late years he also served as 
state director for the Public Works Ad- 
ministration. 


CHARLES EUGENE SupLer (M. '13) 
assistant engineer for the Port of New 
York Authority, died in Bronxville, 
N.Y., on May 3, 1936, at the age of 59 
He was born in Baltimore, Md. Mr. 
Sudler’s early experience included con- 
struction engineering work on a number of 
projects—among them the erection of the 
Commodore Perry Memorial at Put-in- 
Bay, Lake Erie. For a number of years 
he maintained a consulting practice in 
New York City, and in 1935 joined the 
staff of the Port of New York Authority. 
In 1928 Mr. Sudler was awarded the 
Norman Medal of the Society for his paper 
on “Storage Required for the Regulation 
of Stream Flow.” 


EDWARD RALPH TAYLOR (Assoc. M. ’28) 
died on June 4, 1935, at the age of 37. 
He was born in Trenton, N.J., and in 1918 
graduated from Drexel Institute. In 
1919 Mr. Taylor joined the staff of John A. 
Roebling’s Sons Company of Trenton, 
N.J., where he continued in various engi- 
neering capacities. During the erection of 
cables for the Bear Mountain Bridge, the 
Philadelphia-Camden Bridge, and the 
George Washington Bridge, he served as 
field representative of that company. 


HOWARD FLANDERS TAYLOR (M. '09) 
purchasing agent for the Kansas City 
Terminal Railway at Kansas City, Mo., 
died in that city on February 26, 1936. 
Mr. Taylor was born in Chelsea, Mass., 
in 1874. From the time of his graduation 
from the University of Kansas in 1895, 
Mr. Taylor was continuously engaged in 
railroad work. In 1909 he began his long 
career with the Kansas City Terminal 
Railway, serving successively as drafts- 
man, secretary, and purchasing agent. 
In 1911 Mr. Taylor was in charge of 
the planning of the building and tracks of 
the Union Station in Kansas City. 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 








ADDITIONS TO MEMBERSHIP 


Baker, CHARLES Duncan (Assoc. M. 36), 
County Surv., Clark County; City Engr., 115 
South 4th St., Las Vegas, Nev. 


SAUGHN, CHARLES Weaver (Jun. '36), Drafts- 
man, State Highway Comm. (Res., 1012 West 
Sth St., Apartment D), Little Rock, Ark. 


Besse ikvin Kent (Jun. '36), 16 Schussler Rd., 
Worcester, Mass 


BRENNAN, AMBROSE FRANCIS (Jun. '35), Ap- 
Prentice Eng. Draftsman, Eng. Service Div., 
IVA; Box 55, Brownville, N.Y 


Brooks, Davip CHASE (Jun. '35), Care, U.S 
Burea Public Roads, 1523 L St., N.W., 
Room Washington, D.C. 


Brown, Boyp Scorr (Jun. '36), Care, Braden 
Copper Co., Rancagua, Chile. 


CAHALAN, Witt1aAM James (Jun. °35), 70 East- 
wood St., East Orange, N.J 


CrarRK, James Gorpon (Jun. '35), 440 Custom 
House, Denver, Colo 


Cutten, Wiuwram Parrick (Jun. °35), 1722 
North Broad St., New Orleans, La 


DARNALL, WitttAM Henry, JR., (Jun. °36), 
Insp., Class III, State Road Comm., Princeton, 
W.Va 


DesRocrers, RayMonD GeorGe (Jun. '35), 44 
Providence St., Aldenville, Mass 


Esernart, Howarp Davis (Jun. '36), Prin. 


Draftsman, Bonneville Section, U. S. Engrs. 
(Res., 2235 South West Vista Ave.), Portland, 
Ore 


ENGLUND, Oscark EpmuND (Jun. '35), 1489 Van 
Buren St., St. Paul, Minn 


ENNS , Everett Byron (Jun. '35), 1002 Beltrami 
Ave., Bemidji, Minn 


FARRELL, Joserpm Romutus (Assoc. M. °36), 
Engr. and Contr, 21 South 46th St., Phila- 
delphia, Pa 


GEARHART, JOHN CHASE (Jun. '35), Draftsman, 
Office of State Engr., Salem (Res., 404 South 
East 68th Ave., Portland), Ore 


Groner, Davin (Jun. '36), Senior Foreman, 
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CCC Camp S. P. 44, 119 Auburn St., Ithaca, 
N.Y. 


Haase, Roserrt Rateu (Jum 36), 403 Baronne 
St., New Orleans, La. 


Hares, Mutarp Henry (Jun. °36), 1637 
Massachusetts Ave., N.W., Washington, D.C. 


Hearp, Gartanp Wisow (Jun. °36), County 
Engr., Tippah County Board of Supervisors, 
Box 151, Ripley, Miss. 


Heppino, Josern Atsaurtus (Jun. °35), 312 
South German St., New Ulm, Minn. 


Horwrtz, Sotomon (Assoc, M. '36), Chf. Engr., 
West End Iron Works. Cambridge (Res., 6 
Perkins Manor, Jamaica Plain), Mass. 


Jenxins, Eowarp Maocrit (Assoc. M. *36), Vice- 
Pres., Selective Presidential Constr., Inc., 28 
Waverly Ave., Mamaroneck (Res., 5 Rutgers 
P1., Searsdale), N.Y. 


Ketiy, Mecvin Camppece (Assoc. M. '36), Engr. 
and Officer, Dist. Impvt. Corporation and 
Great Lakes Concrete Pipe Co., Inc.; Pres., 
Northeastern Concrete Pipe Assoc., Buffalo 
(Res., 87 Audubon Drive, Snyder), N.Y. 


Kevuse, Cornetrus Wotrram (Jun. '36), Care, 
Health and Sanitation Section, TVA, Iluka, 
Miss. 

Lampert, Artuur Victor (Assoc. M. °36), 
Engr., Dept. of Purchase, City of New York, 
344 Hudson St. (Res., 440 Kast 138th St.), 
New York, N.Y. 


Linpssy, Harry Matvern, Je. (Jun. '35), Care, 
U.S. Geological Survey, Camp Verde, Ariz. 


Lyons, Parcy Fe.rx (Assoc. M. '36), Examiner, 
WPA, Dist. 4 (Res., 3206 Kaight St.), Dallas, 
Tex. 


MacMurray, Lirovp Cuaries (Jun. '35), Elli- 
cott City, Md. 


Mamesttr, Emit Setersonwo (Assoc. M. °36), 
Junior Civ. Engr., Dept. of Water and Power, 
City of Los Angeles (Res., 5703 Victoria Ave.), 
Los Angeles, Calif. 


McDowett, Ropert Cuartes (Jun. "35), 1975 
West Grand Boulevard, Detroit, Mich. 


McNarey, Wyatt Hamitron (Jun. 35), Student 
Apprentice, So. Ry. (Res., 612 Gales Ave.), 
Winston-Salem, N.C. 


Menoerrnx, Ceci Encesrt (Jun. °35), 704 
West Washington St., Napoleon, Ohio. 


Mevyevureo, Gustav (Jun. 36), Engr. Asst., Dept. 
of Docks (Res., 2004 Clinton Ave.), New York, 
N.Y. 

Morrison, Wu.iam Wooprow (Jun. 35), 1637 
Webster St., N.W., Washington, D.C. 


Netson, Groros Avoustus (Assoc. M. ‘36), 
Director of Reconditioning, HOLC, Washing- 
ton, D.C. (Res., 2336 University Ave., New 
York, N.Y.). 


Nizenxorr, CONSTANTIN CONSTANTINOVICH 
(Jun. '35), 4123 Eleventh Ave., N.B., Seattle, 
Wash. 

RicHaRrps, Ivan Ford (Jun. '35), With Bureau of 
Reclamation (Res., Y.M.C.A., Room 502), 
Denver, Colo, 

Rices, Caartes Enwarp (Jun. '36), Field Engr., 
Joint State Highway Dist. 13, 5426 Bryant 
Ave., Oakland, Calif. 


Roorrs, FrRanxtyn Curistorner (Jun. ‘36), 
Drafteman-Designer, Ambursen Dam Co., 295 
Madison Ave., New York, N.Y. (Res., Colum- 
bus Ave., Harrington Park, N.J.) 


Scumipt, Hues Henry (Jun. '36), Draftsmen, 
State Bureau of Roads and Irrig., Box 312, 
Orleans, Nebr. 


Suvuttz, Ropert Jomn (Jun. '36), Eng. Drafts- 
man, TVA (Res., 701 Battery Pi.), Chatta- 
nooga, Tenn. 


Suapson, Water Linton (M. °'36), Senior 
Regional Engr., RA (Res., Hotel Powhatan), 
Washington, D.C. 


Sromn, Azetuue Epwarp (Jun. '35), 19 St. Lukes 
Pl., Montclair, N.J. 


Townsenn, Georcs Ec_sworts (Jun. '36), Asst. 
Eng. Draftsman, TVA (Res., 313 Lindsay 
St., Apartment 11), Chattanooga, Tenn. 


Tyter, Jack Hennican (Jun. "35), Laboratory 
Asst., Los Angeles County Flood Control Dist. 
(Res., 7259 Jordan Ave.), Canoga Park, Calif. 


Vaccaro, Georce (Jun. '36), Draftsman, Madi- 
gan & Hyland, 521 Fifth Ave., New York 
(Res., 335 Humboldt St., Brooklyn), N.Y. 


Warwick, Putnam Ranp (Jun. '35), Warren- 
ton, Ga. 


Wrutrams, Cuartes Harvey (M. °36), City 
Engr. and Water Supt. (Res., 826 Percival 
St.), Olympia, Wash. 


Witson, Harry Lantz (M. °36) Prin. Asst. 
Project Engr., PWA, Minneapolis-St. Paul 
San. Dist. Project (Res, 3634 Forty-seventh 
Ave., South), Minneapolis, Minn. 


MEMBERSHIP TRANSFERS 


Apams, Ray (Jun. '27; Assoc. M. '36), Designer, 
Bureau of Bridges, State Highway Comm. 
(Res., 1715 West McCarty St.), Jefferson City, 
Mo. 


Bitner, Mecvitce Seerry (Jun. '28; Assoc. M. 
*36), Asst. Engr., Bureau of Reclamation, 432 
U. S. Customhouse (Res., 1350 Sherman St.), 
Denver, Colo. 


Bratstep, WirittaM Ape_esrt (Jun. "26; Assoc. 
M. '36), Village Engr. and Street Commr. 
(Res., 120 Elm St.), Bennington, Vt. 


Cariton, Wurm Watter (Assoc. M. ‘28; 
M. °36), Senior Asst. Structural Engr., Dept. 
of Buildings, City Hall, Cincinnati, Ohio. 


Coon, Emmett Jomn (Jun. "31; Assoc. M. '36) 
Asst. Topographic Engr., U. S. Geological 
Survey, Box 346, Sacramento, Calif. 


Dennett, Ropert Crark (Assoc. M. ‘19; M. 
*36), Office Engr., National Board of Fire 
Underwriters, 85 John St., New York, N.Y. 


Freese, Suwon Witxe (Jun. '22; Assoc. M. ‘26; 
M. '36), Cons. Engr. (Hawley, Freese & Nich- 
ols), 407 Capps Bidg., Fort Worth, Tex. 


Hawes, Lorin Linpiey (Jun. "34; Assoc. M. 
36), Asst. Hydr. Engr., Hydr. Div., Elec. 
Dept., Braden Copper Co., Coya, Rancagua, 
Chile. 


Husearp, Winrrep Dean (Assoc. M. "02; M. 
*36), Div. Engr., Dept. of Water Supply, Gas 
and Electricity, City of New York, 145 Pearl 
St., Kingston, N.Y. 


Keene, Partie (Jun. '29; Assoc. M. '35), Senior 
Technical Clerk, Inspection Div., PWA, 
Interior Bidg. (Res, 1310 Nineteenth St., 
N.W.), Washington, D.C. 


Kuierx, Micuaet (Jun. °32; Assoc. M. °35), 
Senior Engr., Dept. of Parks (Res., 88 Second 
Ave.), New York, N.Y. 





TOTAL MEMBERSHIP AS OF 
MAY 9, 1936 


RE eee 5,708 


Corporate Members.. 11,899 


Honorary Members... .... 19 
ee na Sucre ae cats . 5,226 
TR 6s .caeheCemnd 94 
ee l 

oO ee 15,239 
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Knarren, THEODORE TEMPLE (Jun. "28; Assoc 


U. S. Engr. Office, Zanesville Engr. in" 
(Res., 1968 Dresden Rd.), Zanesville, Ohio" 


Matony, Watpen LeRoy (Jun. '09; Assoc y 
"13; M. '36), Superv. Engr., Building Const, 
and Structural Designing, State Coll. of Wash. 
—_ (Res., 200 Spaulding St.), Puliman, 


Mickie, Davip Grant (Jun. "30; Assoc M 
’36), Asst. Director, in Chg. Traffic, State 
Highway Planning Survey; Traffic Engr. 
Jensen, Bowen & Farrell, 209 Michigan Thea, 
tre Bidg., Ann Arbor, Mich. 


Morand, James Brown (Jun. "25; Assoc M 
*35), With U. S. Coast and Geodetic Survey 
(Res., 410 West 110th St.), New York, Ny 


Moroan, Cuarces Epwarp (Assoc. M. "30). M 
*36), Design Engr., Bureau of Bridges, State 
Div. of Highways, 414 Centennial Bidg. (Res 
2215 East Capitol Ave.), Springfield, 1), 


Neuman, Davip Leonarp (Jun. "14; Assoc M 
20; M. '36), Maj., Corps of Engrs, US A4_ 
U. S. Engr. Office (Res., 4303 Kensington 
Ave.), Richmond, Va. 


OtmsTgap, CHARLES HAROLD (Assoc. M. "2!- M 
36), Cons. Engr., The Barrett Co., Chicago 
(Res., 317 Seventh Ave., South, La Grange), II) 


Prior, Cuartes Henry (Jun. 31; Assoc M. 
*36), Asst. Hydr. Engr., U. S. Geological Sur- 
vey, Box 821, Fayetteville, Tenn. 


Ranvio, Westey Hereert (Jun. "31; Assoc M 
*35), Lieut. (jg), C. E. C., US.N., Mainte 
nance Supt., U.S. Navy Yard, Cavite, Philip- 
pine Islands. 


Roserts, Emory Dovctas (Assoc. M. "21. M 
*36), Prof. and Head of Dept., Civ. Eng, 
Marquette Univ., 1210 West Michigan st. 
Milwaukee, Wis. 


Tayitor, Henry Witttam (Assoc. M. "13; M 
36), Cons. Engr., 11 Park Pi., New York, N.Y 


Tuomas, Mires Harrison (Jun. "27; Assoc M 
36), Junior Engr., U. S. Engr. Office, Rock 
Island, Ill. 


TOLANDER, ARTHUR WiLLIAM (Jun. "26; Assoc 
M. '36), Engr., Standard Oil Co. of Venezuela. 
Caripito, Venezuela. 


Vorct, Paut ALEXANDER (Jun. "28; Assoc. M 
36), Asst. to Chf. Engr., Building Materials 
Dept., Johns-Manville Corporation, 22 East 
40th St., New York (Res., 7748 Seventy-Bighth 
St., Glendale), N.Y. 


Wer, Hersert Louis (Jun. *26; Assoc M 
*36), Asst. Engr., U. S. Engr. Laboratory 
(Res., 526 Cheyenne St.), Fort Peck, Mont 


Wri, Georce Farr (Jun. ‘27; Assoc M 
*36), Enmgr., Shoecraft, Drury & McNamee, 
Ann Arbor (Res., 411 North Saginaw St, 
Durand), Mich. 


REINSTATEMENTS 


Day, Cuarites Goopwin, Jun., reinstated Apri 
24, 1936. 


Fisuer, Wit11aM, Jun., reinstated April 16, 1906 


Stapves, Leroy Aveustus, Assoc. M., reinstated 
April 21, 1936. 


RESIGNATIONS 


CHANDLER, Jermain, Assoc. M., resigned Apr! 
24, 1936. 


LANE, THomas ALPHONSUs, Jun., resigned Apr! 
28, 1936. 


Watton, Epwarp Havitanp, Jun., resigned 
April 28, 1936. 

WititaMson, Ora Kirpurn, M., resigned May i, 

1936. 
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Applications for Admission or Transfer 
Condensed Records to Facilitate Comment of Members to Board of Direction 


June I, 1936 


NuMBER 6 











. Constitution provides that the Board of Direction shall elect or 
all applicants for admission or for transfer. 
jetermine justly the eligibility of each candidate, the Board must 


u 


depend largely upon the 


upon the opinions of these who know the applicant personally as 
In order to well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 


membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
Koery member is urged, Reeemen tnitnitidiies: nicated to the Board. 
therefore, to scan carefully Grape GeNneRAL REQUIREMENT AGE ACTIVE CHARGE OF Communications relating 
— : PRACTICE Work ; ; r 
the list of candidates pub- icine inti an tans . a to applicants are considered 
lished each month in Civin Member to direct important work 35 years 12 years* pusnema wenn strictly confidential. 
ENGINEERING and to furnish associate saat on de The Board of Direction 
. Quali to direct k 27 s ad P ° . 
the Board with data which Member ‘ men — — — will not consider the appli- 
may aid in determining the Junior Qualified for sub-professional 20 years t 4 yeare® cations herein contained from 
eligibility of any applicant. ' aoa ; residents of North America 
It is especially urged that a wrinte agate ba yh. — 12 years* Syearsofim- until the expiration of 50 


, definite recommendation as 
to the proper grading be Fellow 
given in each case, inasmuch 


to cooperate with engineers 
Contributor to the permanent funds of the Society 


as the grading must be based t Membership ceases at age of 33 unless transferred to higher grade. 


as oe days, and from non-residents 
of North America until the 


* Graduation from an engineering school of recognized reputation is equivalent to 4 expiration of 90 days Strom 
years of active practice. 


the date of this list. 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


ADMISSIONS 


Acton, Josern Paut, White Plains, N.Y. (Age 
27.) Senior Engr., WPA, Bear Mountain Park, 
Iona Island, N.Y. Refersto F. A. Barnes, J. E. 
Perry, C. W. Van Dyke, W. F. von Buehren. 


Baxer, Wirtrrep Harmon, Rutland, Vt. (Age 
24.) Chf. Surveyor Draftsman, U. S. Forest 
Service. Refers to E. F. Berry, E. F. Church, 
L. Mitchell, S. D. Sarason. 


Barser, Ricuarp Lewis, Westerly, R.I. (Age 
30.) In private practice of engineering and 
highway design and construction; also Cons. 
Engr., Westerly Highway Comm. Refers to 
D. O. Cargill, J. H. Caton, 3d., H. W. Cong- 
don, G. H. Henderson, M. A. Lippman. 


Barroort, Joseru Ear, Seattle, Wash. (Age 24.) 
Refers to C. C. More, F. H. Rhodes, Jr., R. B. 
Van Horn. 


Barte, Georce Russett, lowa City, Iowa. 
(Age 33.) Inspector and Draftsman, War Dept. 
Refers to H. M. Hill, E. W. Lane, F. T. Mavis, 
C. H. Paul, D. L. Yarnell. 


Catvert, Cec Kir, Indianapolis, Ind. (Age 
49.) Refers to R. A. Allton, H. E. Babbitt, E. 
Bartow, C. Brossman, F. M. Dawson, W. Don- 
aldson, H. O. Garman, S. A. Greeley, C. H. 
Hurd, A. B. Morrill, H. S. Morse, L. Pearse, 
W. Rudolfs, F. H. Waring, R. B. Wiley. 


Cervino, Wmtiam Nicworas, Paterson, N.J. 
Age 32.) Senior Engr. with WPA, in charge of 
road construction project, West Milford, N.J. 
Refers to C. D. Geiger, S. E. Greydanus, M. 
Hendee, J. A. Ward, F. J. Wright. 


LARK, GeorGE Joun, Shamokin, Pa. (Age 25.) 
Transitman, Philadelphia & Reading Coal & 
Iron Co., Ashland, Pa. Refers to E. R. Cary, 
L. W lark, H. B. Compton, T. R. Lawson, 
H. O. Sharp 


-OCHRAN, ALBERT Lupweti, Kansas City, Mo. 
Age 25.) Jum. Engr., Hydrology Sec., U. S. 
Engr. Office. Refers to J. P. Edstrand, G. A. 
Hathaway, D. H. McCoskey, H. K. Shane, 
W. 1 encer. 


wauie Everett Eart, West Lafayette, 
ind > 32.) Senior Engr., State Highway 
Con Indiana. Refers to C. A. Ellis, F. 
Ke \. A. Knapp, G. G. Wickiine, R. B. 


Dewey, Haywoop Guton, Jr., Denver, Colo. 
(Age 23.) Jun. Engr., Bureau of Reclamation. 
Refers to F. A. Barnes, S. C. Hollister, J. EB. 
Perry, F. J. Seery, J. E. Warnock. 


Drezutaitis, Joserm James, University, Va- 
(Age 42.) Senior Hydraulic Engr., Water Re- 
sources Branch, U. S. Geological Survey. Re- 
fers to J. A. Anderson, N. C. Grover, A. W. 
Harrington, O. W. Hartwell, A. H. Horton, J. 
C. Hoyt, C. G. Paulsen. 


Dye, Forrest Leste, Jx., Memphis, Tenn. 
(Age 29.) With Dredging Sec., U. S. Engr. 
Office. Refers to H. S. Gladfelter, L. L. Hidin- 
ger, H. Kramer, F. 1. Louckes, J. W. Pumphrey, 
C. H. Schwartz. 


Ferrers, Howarp Frepericx, Ann Arbor, Mich. 
(Age 26.) Draftsman, Durand Airship Comm. 
Refers to W. C. Hoad, L. C. Maugh, R. H. 
Sherlock. 


Foster, Caristoruer Jerome, Grafton, W.Va. 
(Age 27.) Civ. Engr. with Frederick Snare 
Corporation. Refers to E. R. Akers, J. Barnett, 
T. F. Davey, A. G. Hayden, R. M. Hodges, P. 
H. Lovering. 


Friend, Pamir Stearns, Princeton, N.J. (Age 
30.) Computer, U.S. Coast & Geodetic Survey 
of New Jersey. Refers to J. L. Bauer, W. G. 
Clark, J. F. W. Gebhardt, P. Kissam, E 
Pendlebury. 


Grecory, Greorce ArtHur, Olympia, Wash. 
(Age 42.) Res. Engr. Inspector, PWA. Refers 
to O. A. Anderson, C. J. Bartholet, F. H. 
Craddock, V. Gongwer, R. K. Tiffany. 


Hickey, Joun Howarp, Roselle Park, N.J. 
(Age 38.) Engr., Distribution Dept., Eliza- 
bethtown Consolidated Gas Co., Elizabeth, 
N.J. Refers to R. M. Beck, T. E. Collins, J. W. 
Higgins, F. Hudson, Jr., G. M. Kilearr, C. L 
Specht, P. L. Voss. 


HorpxKins, MARTIN Francis, Charleston, W.Va. 
(Age 38.) Senior Structural Engr., Public Ser- 
vice Comm. of West Virginia. Refers to H. M. 
Buck, W. H. Crawford, C. A. Duncan, W. E. 
Hamilton, E. H. Morris. 


Huriow, Hucu, Jr., Tacoma, Wash. (Age 41.) 
Dist. Mgr., American Cable Co. and Hazard 
Wire Rope Co. Refers to H. O. Blair, R. W. 
Finke, H. H. Gilbert, L. S. Moisseiff, G. L. 
Parker, W. J. Ryan, B. P. Thomas. 
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Hyper, Kenneta Ler, Milwaukee, Wis. (Age 
48.) Asst. Vice-Pres., The American Appraisal 
Co. Refers to L. R. Howson, H. D. Loring, P. 
H. McDonald, A. Marston, W. L. Prouty, E. F. 
Wendt. 


Jansen, Jacgues, New York City. (Age 39.) 
Engr. of Constr., City of New York and U. S 
Works Administration. Refers to H. C. Ford, 
E. A. Groves, C. M. Knez, D. W. Krelliwitz, A. 
T. Moran, P. J. Moranti, 


Jones, Maccoim Hatxiey, Galveston, Tex. (Age 
24.) Jun. Engr., U. S. Engr. Office. Refers to 
S. Jens, E. O. Sweetser, J. G. Tripp. 


Kartzke, Paut Louis, Pasadena, Calif. (Age 
23.) Jun. Engr., Shell Oil Co. Refers to R. R 
Martel, F. Thomas. 


LANCASTER, Kennetu Georce, Junction City, 
Kans. (Age 26.) Jun. Plans Draftsman, Kan- 
sas State Highway Comm. Refers to L. E. 
Conrad, O. J. Eidmann, F. W. Epps, L Grover, 
J. A. Roby. 


Lemonps, DonaLp Artuur, Seattle, Wash. (Age 
24.) Refers to G. E. Hawthorn, C. C. More, 
O. A. Piper, F. H. Rhodes, Jr., R. G. Tyler. 


Ley, Ropert Tart, Springfield, Mass. (Age 23.) 
Engr., Fred T. Ley & Cia., S.A., Bogota, 
Colombia. Refers to F. W. Garran, H. H. 
Hatch, W. P. Kimball, E. E. Lochridge, R. R 
Marsden. 


Lunt, Ranpie Greson, Los Angeles, Calif. (Age 
32.) Senior Draftsman with Los Angeles 
County Surveyor. Refers to C. E. Arnold, W 
T. Evans, A. Jones, O. D. Keese, C. B. Long, 
T. I. Phelps, F. W. Pore. 


Lutain, Joun Curistoruer, Berkeley, Calif 
(Age 25.) With Inspection Dept., East Bay 
Municipal Utility Dist., Oakland, Calif. Re- 
fers to J. D. DeCosta, H. F. Gray, C. G. Hyde. 


McCauGHan, FRANK ALLAN, Dallas, Tex. 
(Age 29.) Inspector and Engr. with Myers, 
Noyes & Forrest. Refers to T. C. Forrest, Jr., 
C. Manes, E. L. Myers, E. N. Noyes, R. B 
Thomas. 


Mickey, James Danret, Ogallala, Nebr. (Age 
23.) With R. O. Green as Office Engr. on Key- 
stone Dam, C.N.P.P.andI.D. Refers toG. N. 
Carter, F. T. Darrow, H. J. Kesner, C. E 
Mickey. 














Ne RR 
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Miter, Acerep Lawrence, Seattle, Wash 

Age 38 Associate Prof., Coll. of Eng., Univ 

of Washington. Refers to C. W. Harris, G. E 

Hawthorn, W. J. Howard, C. C. May, C. C 
More, F. H. Rhodes, Jr., R. B. Van Horn 


Mouter, Frankirn Catvin, Ottumwa, lowa 
Age 28.) Jun. Engr., Soil Conservation Ser 
vice, U. S. Dept. of Agriculture. Refers to J. 5 
Dodds, A. H. Fuller, W. E. Galligan, L. O 
Stewart. 


Morano, Crarence Nowan, lowa City, lowa 
Age 28 Jun. Engr., U. S. Engr. Office. Re- 
fers to R. G. Kasel, F. T. Mavis, D. L. Yarnell 


Morron, Dowatp Ross, Jx., Wilmington, Del 
(Age 25.) Rodman, E. I. du Pont Co. Refers 
to J. L. Harrington, H. K. Preston 


Mueray, Anous Norman, Rice, Calif. (Age 23.) 
Inspector, Metropolitan Water Dist. of South- 
ern California. Refers to H. E. Phelps, M. K 
Snyder, W. EK. Whittier 


Murray, Morais Luruer, Je, Littl Rock, Ark 
(Age 28.) Highway Designer, Arkansas State 
Highway Dept. Refers to W. E. Ford, G. L 
Fry, A. W. Hardy, M. W. Kehart, H. M 
Wright, W. W. Zass 


Nuww, Henry Eowtn, Van Buren, Ark Age 
42.) Supt... Water Works Improvement Dist 
No. 1. Refers to L. H. Enslow, E. L. Filby, J 
H. Gardiner, W. R. Holway, W. R. Spencer 
W.L. Winters, C. A. Young 


©’ Barren, Freep Ennis, Watertown, N.Y Age 
47.) City Engr., and Adviser to Dept. of Pub 
lic Works. Refers to J. W. Ackerman, J. P 
Burns, E. S. Cullings, W. H. Cushman, W. T 
Field, R. F. Hall, A. W. Harrington 


Oretanp, Hersert Paur, Canton, Mass. (Age 
22.) Jun. Civ. Engr., Lackawanna Steel Constr 
Corporation, Buffalo, N.Y. Refers to E. N 
Burrows, S. C. Hollister, T. Human, Jr., J. FE 
Perry, F. J]. Spry, R. Y. Thatcher, C. L. Walker 


Orxe, Josern ANperson, College Station, Tex 
Age 35.) Associate Prot., Agricultural and 
Mechanical Coll. of Texas. Refers to F. E 
Giesecke, L. E. Grinter, J. J. Ledbetter, Jr 
r. A. Mtinson, J. J. Richey, C. E. Sandstedt 


Owen, Mark Buynn, Dearborn, Mich. (Age 41 
Vice-Pres. and Director, Nichols Eng. & Re 
search Corporation, New York City. Refers to 
L. H. Enslow, M. R. Fisher, C. W. Hubbell 
AH. Place, A. Roth, F. R. Storrer, S. 1. Zack 


Perersen, Harry Georce, San Leandro, Calif 
Age 25.) Concrete Technologist, Golden Gate 
Atlas Materials Co., San Francisco, Calif. Re 
fers to E. L. Grant, C. D. Marx, L. B. Rey 
nolds, E. C. Thomas, J. B. Wells 


Pererson, LAwrRence KenNeTH, Sacramento 
Calif. (Age 29.) Jun. Topographic Engr., U.5 
Geological Survey Refers to L. L. Bryan, H 
H. Hodgeson, R._ R. Monbeck, E. D. Roberts 


Prekerine, Oxie Lee, Bristol, Tenn. (Age 36 
Res. Engr. Inspector, PWA. Refers to W. P 
Darwin, R. D. Gladding, C. W. Haasis, K. W 
Markwell, R. L. Morrison, R. B. Newman, Ir 
| BE. Van Trees, Jr., W. H. Wilson 


Peavour, Crarence Harowp, Red Lake, Minn 
Age 28 Jun. Engr, U. S. Indian Forestry 
Service Refers to G. W. Bradshaw, D. D 
Haines, W. C. McNown 


Prentice, Tuomas Harotp, New York City 
Age 42 instructor in Civ. Eng., Coll. of City 
of New York Refers to H. Abbott, B. A 
Bakhmeteff, R. V. Banta, R. W. Boyd, F. O 
X. McLoughlin, C. H. Schwertner, A , 
Stephens 


Ricurer, Vicror Joun, Washington, D.C Age 
32 Associate Agricultural Engr., U. S. Dept 
of Agriculture, Soil Erosion Control Investiga 
tions, Soil Conservation Service Refers to 
H. L. Cook, B. J. Lambert, H. R. Leach, F. 1 
Mavis, C. C. Williams 


Rierpon, Dewry James, Phoenix, Ariz Age 
17.) Dist. Highway Engr... U. S. Indian Ser 
vice, Dept. of Interior Refers to N. B. Con 
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way, H. J. Doolittle, F. D. Hartford, H. C 
Neuffer, R. H. A. Rupkey, A. N. Thompson 


Rupr, Cart FrepericKx, Union City, N.J. (Age 
25.) Engr., WPA. Refers to C. H. Gronquist, 
H. N. Lendall 


RYAN, ALrrep Joseru, Denver, Colo. (Age 27.) 
Draftsman, Moffat Tunnel Diversion Project, 
H. 8S. Crocker, Cons. Engr. Refers to H. S. 
Crocker, R. L. Downing, C. L. Eckel, C. H. 
Knoettge, J. W. McCullough, E. H. Schneider, 
R. J. Tipton. 


Suerarp, CHartes Harotp, Columbus, Ohio. 
(Age 24.) Laboratory Technician, Soil Sec., 
Ohio State Highway Testing Laboratory. Re- 
fers to R. R. Litehiser, R. C. Sloane. 


Suirn, Cuartes Henry, Portland, Ore. (Age 
67.) Sewer Engr., Dept. of Public Works. Re- 
fers to J. W. Cunningham, R. G. Dieck, F. T. 
Fowler, C. E. Green, G. Kimbrell, H. E. 
Newell, O. E. Stanley. 


Smira, Josern Wiittam, Grand Haven, Mich 
(Age 23.) Refers to L. M. Gram, R. H. Sher- 
lock 


Srackx, Wii.1aM, Chicago, Ill. (Age 39.) Engr.- 
Inspector, Chicago Testing Laboratory on pav- 
ing project at Moline, Ill. Refers to C. N 
Bainbridge, J]. B. Black, C. A. Case, A. W. Con 
soer, G. O. Consoer, S. A. Greeley, R. G. Kasel 
B. H. Platt, G. R. Scott 


Srreeater, Suettron Harowp, Cache, Okla. (Age 
32.) ECW Supt., U. S. Forest Service and 
U.S. Biological Survey. Refers to J. L. Brown- 
lee, J. C. Carpenter, R. C. Gowdy, M. C. Hin- 
derlider, C. M. Lightburn, A. O. Ridgway. 


Warersury, Lawrence Sruart, New York 
City. (Age 39.) In private practice and on 
special assignments as Civ. Engr. and Supt. 
Refers to J]. H. Gaynor, F. A. Holby, C. A 
Latimer, E. D. Lynch, W. K. Peasley, H. R 
Standiford, L. S. Stiles, E. M. Van Norden 


West, Greorce Goopson, Portland, Ore. (Age 
36.) Chf., Hydrology Sec., U. S. Engrs., 2nd 
Portland Dist. (Bonneville Dam); Capt., Coast 
Artillery Corps. Refers to S. De Moss, A. J 
Gilardi, J]. Jacobs, F. E. Leefe, B. L. Peterson, 
S. H. Sims, J. C. Stevens, J. R. West 


Wiuttiams, Gorpon Les, Denver, Colo. (Age 
25.) Jun. Engr., U. S. Bureau of Reclamation, 
Dam Design Dept., on design of Grand Coulee 
Dam. Refers to J]. M. Boyd, J. J. Hammond, 
T. M. Lowe, P. L. Reed, W. L. Sawyer, C. A 
Schanck, H. W. Tabor 


Witson, Cart Amos, Kansas City, Kans. (Age 
34 Asst. County Engr., Wyandotte County, 
Kans. Refers to L. Arnold, E. Boyce, D. D. 
Haines, C. E. Jacoby, J. O. Jones, W. C 
McNown, F. A. Russell 


Wisecy, Wriiiam Homer, Springfield, Ill. (Age 
29 Asst. San. Engr., Illinois State Dept. of 
Public Health. Refers to H. E. Babbitt, A. W. 
Consoer, M. L. Enger, J. A. Harman, H. A 
Spafford, A. C. Stanfield, J. J. Woltmann. 


Woop, Davip Baker, Maysville, Ky. (Age 32.) 
In private practice. Refers to F. W. Ely, B. J 
Fletcher, J. P. Growdon, J. B. Hays, B. 5 
Philbrick, ]. W. Rickey, C. H. Sutherland 


Woop, Horace Water, Jx., Columbia, Mo. 
(Age 42.) Associate Prof. and Chairman, Dept 
of Mechanics, Univ. of Missouri; also Chf 
Engr., Current River Power Co. and Gasconade 
River PowerCo. ReferstoC. W. Brown, A. L 
Hyde, E. J. McCaustland, R. B. B. Moorman, 
H. K. Rubey 


Younc, Guy Raymonp, Detroit. Mich (Age 
30 Detailer and Designer, Eng. Dept., De 
troit Rock Salt Co. Refers to J. J. Dunkel 
Cc. C. Johnston, |. L. Mann, C. J. J. Pajot, L.C 
Wilcoxen 

FOR TRANSFER 
From THE GRADE OF ASSOCIATE 
MEMBER 


Beck, Paut Leo, Assoc. M., San Francisco, 
Calif Elected Nov. 15, 1926.) Age 43.) 





Valuation and Rate Engr., City of San Fray 
cisco. Refersto A. J. Cleary, N. A. Eckart. © 
R. Ellis, L. T. McAfee, G. W. Pracy 


Davis, Pattie Kees, Assoc. M., Oakland, Calif 
(Elected July 14, 1930.) (Age 37.) Constr 
Engr., 13th Highway Dist., State of California 
Refers to W. B. Boggs, M. C. Collins, As 
Gelston, H. F. Miter, D. R. Warren 


Furr, Manrorp W., Assoc. M., Manhattan 
Kans. (Elected Jan. 15, 1923.) (Age 47 
Prof. of Civ. Eng., Kansas State Coll. Refers 
to T. R. Agg, W. E. Baldry, L. E. Conrad. F 
W. Epps, F. F. Frazier, G. S. Knapp, W. 4 
Knapp, F. A. Russell, R. B. Wiley 


Gauruier, Paut Giiies, Assoc. M., Outremont 
Quebec, Canada. (Elected Junior Jan 14 
1924; Assoc. M. April 22, 1929.) (Age 36) 
Townsite Engr., Ontario Paper Co. Refers to 
O. B. Bestor, F. H. Cothran, R. DeL. French 
0. O. Lefebvre, D. F. Noyes, R. White. 


Irvin, RicHarp, Assoc. M., Pittsburgh, Pq 
(Elected Junior Sept. 6, 1910; Assoc. M. Dec 6 
1915.) (Age 51.) Registered Archt. and Pro. 
fessional Engr. Refers to L. P. Blum, J. 0 
Cook, N. F. Hopkins, R. Khuen, Jr., N. Schein 
T. J. Wilkerson 


LAND, RICHARD IRVING, Assoc. M., Mamaroneck, 
N.Y. (Elected Junior June 6, 1927; Assoc. M 
Oct. 14, 1932.) (Age 35.) Asst. to Purchasing 
Agt. and Contr. Mgr., Mare Eidlitz & Son 
New York City. Refers to F. A. Barnes, F. A 
Ciampa, F. W. Gardiner, H. T. Larsen, R. A 
McCulloch, R. H. Mann, G. H. Pegram, L. C 
Urquhart, C. L. Walker, D. T. Webster 


Marson, Homer Roperts, Assoc. M., Detroit, 
Mich. (Elected Jan. 19, 1925.) (Age 43 
With Budget Bureau, City Controller's Office 
Refers to P. A. Fellows, G. H. Fenkell, MR 
Fisher, F. N. Menefee, A. B. Morrill, F. H 
Stephenson, H. F. Vaughan, M. F. Wagnitz 
F. E. Weber, L. C. Wilcoxen. 


SaLter, Georce Staurrer, Assoc. M., Chicago 
Ill. (Elected Junior Oct. 15, 1923; Assoc M 
July 16, 1928.) (Age 39.) Structural Designer 
and Senior Squad Leader, San. Dist. of Chicago 
Refers to N. E. Anderson, L. B. Barker, J. R 
Hall, H. P. Ramey, H. S. Ripley, A. N. Wardle 
L. C. Whittemore 


THACKWeELL, Henry LAWRENCE, Assoc. M 
Longview, Tex. (Elected Junior Dec. 3, 1912 
Assoc. M. Nov. 28, 1916.) (Age 47.) Cons 
Engr. Refers to J. E. Field, R. Follansbee 
M. C. Hinderlider, S. C. Hulse, J. Jacobs, E. ! 
Myers, E. N. Noyes, R. A. Thompson, F. F 
Weld. 


Wueecer, Racpu Norman, Assoc. M., Cocoa 
Fla. (Elected Jan. 7, 1903.) (Age 62.) Refers 
to W. W. Brush, S. K. Clapp, W. D. Hubbard 
T. Merriman, R. Ridgway, J. F. Sanborn, W 
E. Swift. 


Woop, Rospert WaLteR, Assoc. M., West New 
Brighton, N.Y. (Elected Junior April 30 
1907; Assoc. M. Nov. 8, 1909.) (Age 
Engr., Eng. Bureau, Richmond Borough, New 
York City. . Refers to O. L. Brodie, J. 1 
Fetherston, W. R. Hillyer, A. K. Johnson, | 
S. Oxholm, V. H. Reichelt, C. E. Trout 


FROM THE GRADE OF JUNIOR 


CaLpWeLL, Wi1iam Merz, Jun., Jersey City 
N.J. (Elected Dec. 5, 1927.) (Age 33.) In 
structor, Pratt Inst., Brooklyn, N.Y. Refers 
to C. Cruse, A. W. Green, Jr., P. Kissam, R 
O'Donnell, B. Rasmussen 


Day, Cuartes Goopwin, Jun., Philadelphia, Pa 
(Elected Dec. 22, 1930.) (Age 31 Engr 
New Eastern State Penitentiary, Graterford 
Pa. Refers to J. B. Corridon, F. S. Frie! Ww 
E. R. Irwin, J. W. May, J. J. Sweeney, A 
Warlow. 


DeWitt, Don Rosert Smrruwick, Jun., Rivet 
side, Calif. (Elected Aug. 18, 1930 Age 32 
Senior Inspector, Metropolitan Water Dist © 
Southern California. Refers to A. H. Adams 
J. B. Bond, C. T. Leeds, R. G. MeGlone RW 
Remp, O. J. Schieber, A. L. Sonderegget 
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Arcuie Mrrtton, Jun., New York 

Elected Oct. 10, 1927.) (Age 31.) 

» Member of School of Archt., New York 

also Cons. Engr. Refers to H. G. Bal- 

Cc. E. Beam, I. L. Collier, L. R. Hjorth, 
More, A. J. Wilcox 


faurice BayarD, Jun., Haddon Heights, 
Elected Jan. 18, 1926.) (Age 33.) 

, New Jersey Water Co. Refers to N. S. 
auckbee, C. Haydock, D. C. Morrow, R. J. 


wean. E. S. Weed, F. H. Weed, P. S. Wilson. 
AN ux. WatpemMar Joun, Jun., Madison, 
W Elected April 7, 1930.) (Age 32.) 


Er Madison Metropolitan Sewerage Dist. 
Reters to D. W. Mead, H. W. Mead, C. V. 
wstone, L. C. Tschudy, C. N. Ward. 


sverone YOrDAN, Luts, Jun., San Juan, Puerto 
Rick Elected March 27, 1933.) (Age 32.) 
rreas , Earl K. Burton, Inc., Engrs. Refers to 

Benitez Gautier, J. M. Bertram, S. Quinones, 
R Ramirez, A. S. Romero 


eonarp, Joun Josepa, Jun., San Francisco, 
Calif Elected July 23, 1934.) (Age 32.) 
Chf. Enger., F. E. Booth Co., Inc., Pittsburg, 
Calif. Plant. Refers to A. V. Bowhay, M. J. 
Callaghan, E. C. Flynn, J. B. Leonard, R. H. 
Owens, G. L. Sullivan 


N o. 6 Cc 


McDonnett, Porrer Witson, Jun., Toledo, 
Ohio. (Age 32.) Civ. Engr. and Surveyor 
Refers to G. Champe, A. S. Forster, A Gardner’ 
H. P. Jones, L. T. Owen, A. H. Smith, G. A- 
Taylor. 


MULHOLLAND, Jack, Jun., Brisbane, Australia 
(Elected Nov. 23, 1931.) (Age 32.) Super 
Engr., Irrigation & Water Supply Dept. Re- 
fers to G. M. Fair, A. Haertlein, W. H. R. 
Nimmo, R. A. Sutherland, C. Terzaghi, H. M 
Turner. 


Parrin, Gorpon Francis, Jun., Great Falls, 
Mont. (Elected May 13, 1935.) (Age 27.) 
Contr.’s Engr. and Estimator, Pappin & Son, 
Gen. Contrs., Lovering-Longbotham Co. Re- 
fers to F. G. Birch, A. P. Learned, H. D. Lover 
ing, J]. B. Morrison, R. H. Willecomb 


Sauney, JaGpisH CHaNnpRA, Jun., Jhansi, India. 
(Elected July 31, 1933.) (Age 28.) Dist. 
Engr., Dist. Board, Jhansi. Refers to J. R. 
Colabawala, J. Husband, A. N. Khosla, K 
Singh. (Applies in accordance with Sec. 1, Art. 
I, of the By-Laws.) 


Snyper, CHarRLes Witmer, Jun., Baltimore, Md. 
(Elected Jume 10, 1929.) (Age 31.) Chf. 
Engr., Acme Steel Eng. Co. Refers to H. L. 
Crandall, P. G. Crout, H. F. Doeleman, O. H. 











Men Available 
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Schroed!, J]. T. Thompson, C. A. Weiller, G. A 
Wieman. 


Srronc, CHaRLes Nicworas, Jun., Chicago, II! 
(Elected July 16, 1928.) (Age 32.) Engr., 
United Elec. Coa! Cos. Refers to F. A. Barnes, 
R. H. Lee, J. E. Perry, H. C. Rapp, T. D 
Sawyer, F. S. Senior. 


Tricerro, WrutiaM FRANcis, Jun., Watsonville 
Calif. (Elected Nov. 10, 1930.) (Age 32 
Dist. Designing Engr., U. S. Dept. of Agricul 
ture. Refers to R. A. Beebee, C. Moser, H. E 
Reddick, L. B. Reynolds, C. L. Young 


Vaceca, Raut Fectx, Jun., Lima, Peru. (Elected 
Oct. 10, 1927.) (Age 32.) First Asst. Engr 
Frederick Snare Corporation. Refers to A. M 
Alvarez y de Urrutia, A. Deermont, M. Font 
E. Gongora Pareja, A. F. Lipari, G. P. Seeley, 


Jr. 


Warrraker, Howarp James, Jun., Newark, N.] 
(Elected Dec. 16, 1929.) (Age 32.) Office and 
Designing Engr., Essex County (N.J.) Park 
Comm. Refers to R. A. Boehringer, C. F 
Chapman, 5S. C. Hamilton, Jr, J. L. Lenox, 
F. P. McKibben, J. H. Philips, W. C. Taylor 


The Board of Direction will consider the applica- 
tions in this list not less than thirty days after the 
date of issue. 











These items are from infor mation furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


San Francisco. The service is available to all members of the contributing societies. 
offices, and the fee is to be found on page 87 of the 1936 Year Book of the Society. 
Employment Service, 31 West 39th ; treet, New York, N.Y. 


A complete statement of the procedure, the location of 
To expedite publication, notices should be sent ~_ to the 
Employers should address replies to the key number, care of the New York Office, 














inless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 
— — 
CONSTRUCTION years in charge of work. Resident engincer and JUNIOR 
construction superintendent, details, design, esti- 
ConstrUCTION ENGINEER; Jun. Am. Soc. C.E.; mating, specifications, and inspection; power Civic ENGineer; Jun. Am. Soc. C.E 25; 


years experience as assistant and secretary to 
eneral contractor. Has charge of all office and 
ookkeeping work. Keeps cost records of labor 
ind material, estimates and draws plans, prepares 
pecifications, supervises construction jobs 
yraduate of Massachusetts Institute of Tech- 
ology, 1934, building engineering and con- 
truction. Employed now; available. D-3092. 


Construction, Orrick AND VALUATION ENGI- 
veer; Assoc. M. Am. Soc. C.E.; 41; B.S. C.E.; 
5 years experience railroad and bridge con- 
truction and valuation, railroad location, line 
und grade revision, and reporting same as re- 
juired by Interstate Commerce Commission; 

years in responsible charge; 8 months ex- 
amining plans and specifications for PWA 
D-4034 


DeEsIGN 
Civ. Encinegr; Assoc. M. Am. Soc. C.E.; 
iwensed professional engineer, New York State; 


married; A.B. (Fordham), B.S. C.E. (Man- 
hattan College); 9 years experience in engineering, 
luding detailing structural steel and iron, 
lesgning, drafting, estimating, surveying, and 
upervising various types of construction. De- 
ures clerical or engineering position one or more 
evenings a week C-6554 


EXECUTIVE 


»RADUA SANITARY ENGINEER; Assoc. M 
Am. Soc E.; 29; Pennsylvania State College; 
years experience in design, surveys, and in- 
pection of highways and bridges. Desires 
positi either civil or sanitary engineering, 
eld of t D-4919 


k ‘ ENGINEER; Assoc. M. Am. Soc. 
gr ite civil engineer, New York license 
¢ in design and construction; 12 








plants, mill buildings, manufacturing plants, 
docks, terminals, chimneys, penstocks, steel 
concrete, and foundations. Available immedi 
ately for responsible position. B-5239. 


CONSULTING ENGINEER, CuHrcaco, Itt; M 
Am. Soc. C.E.; 50; married; graduate civil 
engineer; structural engineer registered in Illi- 
nois; 28 years experience large industrial plants, 
commercial building projects, appraisals, reports 
etc.: established name in Chicago; available 
for association, or employment, with responsible 
engineering or construction organization, Will 
consider other desirable locations, B-7647 


CHEMICAL AND SANITARY ENGINEER; Assoc 
M. Am. Soc. C.E.; 30; married; graduate of 
Massachusetts Institute of Technology; 9 years 
local and foreign experience Design, construc 
tion, and operation of public and industrial 
water treating plants; iron removal; disposal of 
sewage and industrial waste. Good record; 
excellent references. Now employed; available 
June Ist. Satisfaction guaranteed. D-4895. 


Crivu. Encinerer; Assoc. M. Am. Soc. C.E.; 
20 years experience on drainage, highway, and 
railroad work and as contractor’s engineer; esti 
mating, bidding jobs, superintendent of con 
struction on dredging, earth moving, bridges 
drainage of structures, foundations, docks, and 
sewers. Familiar with floating equipment 
Available on about two weeks notice. Southern 
states preferred. D-3490 


Crvic Encrneer; Jun. Am. Soc. C.E.; gradu 
ate of University of lowa; German-American; 
married with family; age 32; average weight 
and height; 1 year teaching fellowship in civil 
engineering, University of Minnesota; 7 years 
experience in highway and civil engineering 
Wishes connection with good company or its 
equivalent. Location immaterial. References 
C-3977. 


single; B.S. in C.E., Rhode Island State College, 
1934; some experience as a rod and instrument 
man; familiar with U. S. Coast and Geodetic 
Survey plane coordinates; civil service list as 
draftsman. Desires opportunity in any branch 
of civil engineering Location and salary second 
ary; available immediately D-3214 


ENGiIneerR; Jun. Am. Soc. C.E.; 28: married: 
B.S. C.E., 1936, Massachusetts Institute of Tech 
nology; M.S., railroad operation, same institu 
tion; 5 yearsintermittent work in all departments 
of first-class railroad; also, 3 years work in 
metropolitan rapid transit in semi-official and 
official position in operating department. Loca 
tion immaterial. Salary open Available on two 
weeks notice. D-1987 


Crvit AND SANITARY ENGINEER; B.S. in 
civil engineering, 1935; M.S. in sanitary engi 
neering, 1936, Virginia Polytechnic Institute 
age 22; single. June 1935 to June 1936 re 
search fellow in sanitary engineering, V.PI 
Desires employment in some phase of civil or 
sanitary engineering D-4894. 


SANITARY ENGINEER; Jun. Am. Soc C.E.; 
25; single; S.B. and S.M. in sanitary engineering, 
Massachusetts Institute of Technology; 1 year 
experience in hydraulic research. Anxious for 
experience in design or construction. Sanitary 
engineering preferred Location immaterial 
lwo weeks notice. D-472! 


Civi. ENGineerR; 28; graduate of Purdue 
University, 1931; desires position with engi 
neering or construction organization Experi 
ence: drafting, surveying, concreting, con 
struction of gravel roads through swamp territory ; 
swamp drainage; use of dynamite; technical 
foreman for CCC, 2'/» years. Will go anywhere 
Salary open; available any time D-1556 

















| 
| 
| 


4+ 


Crvm Eworvesr; Jun. Am. Soc. C.E.; 28 
single; B.S. C.EB., Union College, 1929; 6 years 
engineering experience, including 4 months high- 
way construction, 2'/: years office and field work 
(large building construction firm, special course 
structural welding design), 3 years varied engi- 
neering experience in general construction 
Desires position in any branch of civil engi- 
neering. Available. D-189. 


Crvm Ewotmverr; Jun. Am. Soc. C.E.; 22; 
single: free to travel; BS.EB. and C.E., 1935, 
College of the City of New York; 6 months as 
assistant supervisor on concrete building con- 
struction; 7 months as rodman, chainman, in- 
strumentman, and draftsman on topographic 
survey; 6 months as assistant field instructor in 
surveying; good structural steel draftsman and 
designer. Desires opportunity in civil engineer- 
ing, especially surveying and building construc- 
tion. D-4860. 


Civm Esnornerr; Jun. Am. Soc. C.E.; 28; 
married: B.Sc. C.E., University of Illinois, 1930, 
2*/, years as junior highway engineer, Illinois 
Division of Highways, drafting, proportioning 
engineer, inspecting, surveying; 2'/: years as 
reserve officer on active duty with CCC, ad- 
ministrative and executive experience. Desires 
civil engineering position. Location immaterial. 
Available l5 days. D-4926. 


SALES 


Sates anp Desitontnc Enorneer; Assoc 
M. Am. Soc. C.E.; member, American Institute 
of Chemical Engineers; registered; specializing 
in petroleum; gasoline plants; field equipment 
Wide acquaintance mid-continent and Rocky 
Mountain areas; intimate knowledge of field 
conditions and new developments. Seeks posi- 
tion with manufacturer, established engineers, 
banking or insurance house, valuations and check- 
ing royalties. D-4893. 


TEACHING 


Crvm Enotrneer; Assoc, M. Am. Soc. C.E.; 
29: B.S., U.S. Military Academy; C.E., M.C.E., 
Sigma Xi, Cornell University; experience in flood 
control studies, hydrology, hydraulic research, 
river improvement, economics of river improve- 
ments, organization for and direction of such 
studies. Desires responsible teaching position. 
Interested in research. Location immaterial. 


D-4234. 


Crvm Ewnomveer; Assoc. M. Soc. C.E.; 
Society for Promotion of Engineering Educa- 
tion; age 38; B.A., BS., M.S. degrees; 10 
years experience teaching civil engineering sub- 
jects, surveying, concrete design, structural 
analysis; 3 years highway work. Now assistant 
professor in mid-western college. Desires to 
improve position. D-4935. 


Srructrurat Enorneer; Jun. Am. Soc. C.E.; 
29; married; B.S. and S.M. in C.E.; specialist 
in statically indeterminate structures, theory 
and design; 5 years research, teaching, and 
practice in United States; 3 years in Europe 
(1 year advanced study; 2 years teaching). 
Available August | D-2896 


INSTRUCTOR LN CIVIL AND SANITARY ENGINEER- 
inc; Jun. Am. Soc. C.E.; 28; C.E., M.S. in 
sanitary engineering; 4 years experience as uni- 
versity instructor—-2 as research assistant in 
sanitary engineering, and 2 in practical engineer- 
ing work Desires position on university faculty 
with opportunity for advancement. Available 
June 15. C-4700 


Coiiece Proressor; M. Am. Soc. C.E.; 45; 
master’s degree from Cornell University; 12 years 
teaching; 12 years responsible experience, largely 
im sanitary enginecring; at present associate 
professor of civil engineering in charge of sani- 
tary and hydraulic engineering and research 
Responsible position desired as head of depart- 
ment or full professorship. B-7678 


University Instrucror; Assoc. M. Am. Soc 
C.B.; desires a position as assistant professor 
with an opportunity to teach sanitary engineer- 
ing; 13 years teaching experience; master’s 
degree in sanitary engineering. B-7785. 
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RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. A com- 
prehensive statement regarding the service 
which the Library makes available to mem- 
bers is to be found on page 77 of the Year 
Book for 1936. The motes regarding the 
books are taken from the books themselves, 
and this Society is not responsible for them. 





An Eworneer’s Recottections. By John 
F. Stevens. New York, McGraw-Hill Book 
Company, 1936. 70 pp., illus., maps, 9'/4 X 
6'/, in., paper, $1. 

In this book John F. Stevens gives the story 
of many incidents in his career. These recollec- 
tions begin with his life as a young man on 
railroad construction in the wilderness of western 
Canada and continue through the time he directed 
the invasion of Oregon by the Northern Pacific 
and the Great Northern. Chapters on the con- 
struction of the Panama Canal are also included in 
this story of a notable career. 


ArcutrecturaL DrRawtnc and DsTAILING. 
By J. R. Dalzell and J. McKinney. Chicago, 
American Technical Society, 1936. 212 pp., 
diagrs., 9 X 6in., cloth, $2. 

The elements of architectural drawing, de- 
tailing, rendering in pen and ink, and landscaping 
are presented in this volume, which is prepared 
to meet the needs of home students. Principles 
are discussed, and directions for procedure are 
given in thorough detail. Practice problems are 
included. 


ARCHITECTURAL GRAPHIC STANDARDS FOR ARCHI- 
Tects, ENGIngeers, Decorators, BUILDERS, 
AND Drarrsmen. By C. G. Ramsey and H.R. 
Sleeper. 2 ed. New York, John Wiley & 
Sons, Inc.; London, Chap & Hall, Ltd., 
1936. 284 pp., diagrs., charts, tables, 12 X 9 
in., cloth, $6. 

This collection of data and standards is in- 
tended to lighten the work of architectural 
draftsmen and engineers by providing the material 
frequently used in convenient form. The 
graphic method of presentation is used through- 
out. The new edition is much enlarged. Over 
3,600 items are represented in the 260 plates. 





BETRIEBSWISSENSCHAFT DES INGENIBEURBAUES. 
(Sammlung Géschen 1097.) By M. Mayer. 
Berlin and Leipzig, Walter de Gruyter, 1936. 
158 pp., diagrs., 6 X 4in., cloth, 1.62 rm. 

This little volume applies scientific management 
to engineering construction. Methods of con- 
struction and of handling and storing materials, 
the materials and equipment of the builder, and 
the handling of labor are discussed from the view- 
points of organization and efficiency. 


Lecat AND Ernmicat PHases OF ENGINEERING. 
By C. F. Harding and D. T. Canfield. New 
York and London, McGraw-Hill Book Co., 
1936. 432 pp., diagrs., tables, 9 X 6 in., cloth, 
$4. 

The aim of this book is to equip the young engi- 
neer with some of the more important legal and 
ethical principles which must govern his business 
relations with other engineers and the public. 
Among the subjects discussed are the law of con- 
tracts, specifications and estimates, the expert 
witness, patents, the law of agency and of sales, 
public relations, and professional ethics. 


(Tae) Lincotn Hicuway, the Story of a Crusade 
That Made Transportation History. New 
York, Dodd, Mead & Co., 1935. 315 pp., 
illus., 8 X 6 in., cloth, $2.50. 

The story of the movement to build an im- 
proved highway from the Atlantic to the Pacific 
is here told in detail, from the inception of the 
idea to the completion of the road. This is the 
official history of the Lincoln Highway Associa- 
tion. Appendixes contain lists of the founders, 
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major contributors, and officers, and brie 
biographies of the officers and directors, 


MITTEILUNGEN AUS DEN FORSCHUNGSANS | :irgy Fa 
GHH-Kownzern, Band 4, Heft 2, October 1935. 
pp. 33-58, illus., diagrs., charts, tables, }? xs 
in., paper, 2.90 rm. 7 
The first paper in this pamphlet, by J Kuses- 

berg, gives a simple formula for determining the 

weight of a plate girder from the width of 

the method of support, and theload. The 

paper, by K. Schulze-Allen, presents the adyag. 

tages of the Bostock-Renk globoid helical gc 

The third paper presents the results of an experi- 

mental study of the swelling and Shrinking of 

concrete, by G. Mussgnug. Finally, A. Schlim- 
bach describes the construction and efficiency of 
the M A N propeller pump. 


MonicipaL Year Book, 1936. Chicago, Inter. 
national City Managers’ Association. 475 pp_ 
tables, 10 X 7 in., cloth, $4. ,? 
This annual affords a review of the activities of 

American cities and the statistical data concern. 

ing them. The first section discusses specific 

developments in many fields of municipal admin. 
istration. The second section discusses jocal 
governmental units in the United States and jn- 
cludes tabulated information on the size, form of 

government, voters, etc., of all cities of over 10,000 

population. Succeeding sections treat of munici- 

pal personnel and finance. Finally, a section ix 

devoted to the services and information made 

available by federal and national agencies 

The handbook brings together a great amount of 

material frequently wanted by students and 

officials. 


Neve Weoe ver GrunpstO0ckssewerrunc. 
By E. Runge. Berlin, VDI-Verlag, 1935. 
48 pp., tables, 8 X 6 in. paper, 2.80 mm 
This book presents a new plan for valuing build- 

ings and land in Germany, based upon economic 

and political factors of the present day. 


Our Enemy, tne Termite. By T. E. ’ 
Ithaca, N.Y., Comstock Publishing Co., 1935. 
196 pp., illus., diagrs., maps, tables, 9 X 6 in, 
cloth, $3. 

The author of this useful manual has studied 
the termite for twenty-six years, and his book is 
largely based on his experiences. The termite is 
treated from both the economic and entomological 
points of view, six chapters being devoted to 
biology, the remaining four to the relationship of 
the insect to man. Damage done by termites 
and methods of control are described. 


Trarric CONTROL AT SIGNALIZED Street Iyrer- 
sections. By Bernard T.Schad. Ann Arbor, 
Mich., University of Michigan, 1935. 160 
pp., diagrs., tables, charts, 9 X 6 in., paper. 
This book traces the evolution of traffic regula- 

tion in various countries and describes the 

methods of control in use in large cities, including 

New York, Chicago, Philadelphia, and Detroit. 

Mr. Schad has devoted comprehensive chapters 

to traffic signal colors, the different systems 

of signal control, traffic-actuated contred, and 
kindred subjects. This material was originally 
submitted to fulfill the requirements for the 
degree of doctor of science at the University of 
Michigan. 


Travaux Maritimes, Vol. 3. (Bibliothéque de 
I’Ingenieur de Travaux Publics.) By L. 
Prudon. Paris, Dunod, 1936. 432 pp., illus., 
diagrs., charts, tables, 7 X 5 in., cloth, 87 frs.; 
paper, 78 frs. 

The third volume of this treatise treats of the 
construction and maintenance of the works used 
in circulation and in loading and repairing ships. 
Landing quays, locks and passages, tide basins, 
lock gates, dry docks and caissons are described, 
with numerous examples of important works. 


VDI-Jaursuca 1936, Die Chronik der Tech- 
nik. Berlin, VDI-Verlag, 1936. 192 pp. 
tables, 8 X 6in., paper, 3.50 rm. 

The Jahrbuch provides a convenient review of 
the principal developments in engineering during 
the year 1935, in the form of 83 summaries by 
specialists. Full references to the original arte 
cles accompany each essay. All branches of tech- 
nology are covered, and about 6,000 articles are 
cited. The engineer who reads German will fod 
the book a useful reference work. 
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